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FAYETTE R. PLUMB, Inc., Phila. -, U.S.A. 


Name........ 


SS So ST LAS: Ee eee ee 


OWER! Accuracy! Balance! I need those 
qualities in a ball pein hammer as much as 
I need strength in my right arm,” says Edwin Ben- 
nett, Proprietor, Bennett’s Garage, Avalon, N. J. 


“Tearing down a transmission . . . driving off 
frozen parts when taking a job down... tapping 
a center punch. .rivetting. -on these jobs accuracy 
counts. A false blow can do plenty of damage. 


“Or removing a balky tire ... straightening a 


badly bent rim . . . you want power there. Solid . 


blows, with plenty of force behind them. 


“On dozens of jobs every day I use a ball pein. 
It is one tool that must be right around a garage. 


— LIFE 


Hammers mers Ratchets 
Files Sledges Axes 





Send me free booklet “How 
to Keep Tool Handles Tight.” 










“One tool 


that must be right 
is my Ball Pein 


Hammer” 


—says this garage man 


“Plumb must have studied what garage men need 
before designing the Plumb Ball Pein Hammer.” 


An expert’s tool! The head is mounted off- 
center to put more weight behind your blows. 
Oblong eye takes a sturdy, full-size handle. Cone- 
shaped pein spreads rivets—does not mash them. 


And the patent screw wedge tightens the 
handle (when it finally loosens) just by a turn 
of the screw. 


Own a Plumb Ball Pein for your work-bench 
or car. Price—HF 375, 1/4 lbs., only $1.30—and 
it lasts a lifetime. (Prices for other models in 
proportion. Slightly higher in Far West and 
Canada.) Ask your hardware man for a Plumb. 








More Than 
Two Million Blows! 


Straightening bayonets during the 
war, this veteran is estimated to have 
struck 2,400,000 blows. The pressure 
of the mechanic’s hand wore grooves 
in the hard hickory handle, yet the 
face did not ** mush-room” or chip; 
the head did not batter. It is still good 
for years of hard work. A lifetime of 


* service is built into every Plumb, 
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THE CADILLAC-LA SALLE NAME 
IN THE UsED Car BUSINESS 


You are quite safe, generally, in assuming that 
a merchant who sells goods which you know 
to be reliable and honest is reliable himself. 


Consequently, you can reasonably expect that 


all his goods are reliable and honest. 


Since your Cadillac-La Salle dealer sells new 
automobiles—Cadillac and La Salle—which 
enjoy the respect and admiration of a vast 
number of people, you can rightly expect him 


rl 
ut 


“—_ to be trustworthy. And this is a fact. Cadillac- 
off. La Salle dealers stand high in the estimation 
= of their fellow citizens. 
pene Surely, then, it is reasonable to assume that 
Powe | this trustworthy dealer—your Cadillac-La 
{ Salle dealer—will sell trustworthy used cars. 
— And this, too, is a fact which hundreds of buyers 
a alloverthe country have proved forthemselves. 


umb. 


For reputable new cars imply reputable 
dealers; and reputable dealers just as certainly 
imply reputable used cars. 


CADILLAC MOTOR CAR COMPANY 


Division of General Motors Corporation 


DETROIT, MICHIGAN OSHAWA, CANADA 
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Champion Blood Donor Has Given 
117 Pints. . 
He Agrees to Kill Five Million 
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How to Perpetuate 
Your Karning Power 


By Wauuace Ames, Financial Editor 


I 
* OOD news, Laura,” announced 
Dwight Miller, coming home 
from the office early Wednesday, 
the night before Thanksgiving. “‘My sal- 
ary wil] be increased to $5,000 the first of 
the year. That makes the fifth year in 
succession that I have started the New 
Year with a boost in pay. If these raises 
keep coming with their accustomed regu- 
larity we'll soon be drawing more pay 
than we know how to spend.” 
Dwight Miller is a typicai example of a 
young man, whose scale of earnings is on 
the incline. 


II 


“‘Here’s your commission statement for 
the year,” said the sales manager to 
Grant Walsh. “‘It shows you a little over- 
drawn. Your drawing account amounts 
to $8,000 and total commissions on sales, 
$7,350. Do you think you can make this 
up next year, or had you better reduce 
your drawing account a little?” 

Being honest with himself, Grant Walsh 
felt none too sure he could do better 
during the coming year than the one just 
ended. He was past the 50-year mark. 
He wasn’t able to work his territory as 
hard as he did a few years back. 

Grant Walsh is a typical example of the 
man past middle life, whose scale of earn- 
ings is on the decline. 

* * * 


According to statistics the average 
man’s earned income increases rather 
steadily until he reaches the peak of his 
earning power somewhere, say, between 
48 and 57 years of age. Of course a sta- 
tistical rule will not apply strictly to any 
particular individual. For a variety of 
reasons any one individual’s earnings may 
fluctuate upward or downward from year 
to year. The proprietor of a business may 
continue to increase his income steadily 
up to the year of his retirement. But 
there is no disputing the fact that the 
average man’s earning power is on the 
incline up to a certain point: in his business 
life; and then starts on the decline. 

What could Grant Walsh do to stem 
the ebbing tide of earning power? Very 
little, unless he had prepared for it during 
his earlier and more fruitful earning years. 

What can Dwight Miller do now to pre- 
vent finding himself in Grant Walsh’s 
predicament at some future time? The 
following example will show how he, or 
any man, can perpetuate his income,— 
have an investment income to fall back on 
when his earned income starts declining. 


* * * 


Assume that Mr. Average Man starts 
earning $2,000 a year at age 25 and that 


he does these things: (1) gets a $259 
yearly increase each year, up to age 50; 
(2) saves 10% of his income and invests 
it at the end of each year to earn 6%; (3) 
re-invests his interest, together with each 
year’s savings; (4) when his earned in. 
come starts declining after age 50, that he 
uses enough of his investment income to 
replace the decline in his earned income, 

To work the case out completely let us 
assume that between ages 51 and 52 Mr, 
Average Man’s earned income begins de- 
clining at the rate of $250 a year, and 
after age 61 it drops $500 a year. The 
following chart shows the rise and fall in 
his annual earned income between ages 
25 and 65. 


AGE IN YEARS 
25 30 35 40 45 50 55 60 65 
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Note the dash line. It represents the 
amount of earned income spent; the bal- 
ance is invested and re-invested so as to 
earn the equivalent of 6% compounded 
annually. The most that Mr. Average 
Man has spent out of earned income in 
any year is $7,200. Not until his earnings 
fall below $7,200 does he begin to spend 


.any part of his investment income. Even 


then he draws out only that amount of 
investment income which will bring his 
total spending up to $7,200. 

As a result of Mr. Average Man’s easy 
investment program of 10% a year, he 
has sufficient independent income so that 
from age 50 on he can continue to spend 
$7,200 a year, even though he earns less. 

In the following chart again note the 
dash line, and the dark area representing 
investment income which replaces earned 
income. 


AGE IN YEARS Key 


25 30 35 40 
EARNED INCOME 


pesctgge EARNED aCe 

= PLUS INVESTMENT 
INCOME DRAWN OUT 
INCOME _AVAIL- 
ABLE FOR SPENDING 
=== INCOME FROM IN- 
VESTMENTS REPLACING 
LOSS IN EARNED INCOME 





8,000 





The black area in the following chart | 


shows the amount saved yearly; the dash 
line shows the cumulative total amount 
saved; the solid line shows the yearly gain 
in total worth, gained through interest on 
investments; and the dot-and-dash line 
shows the amount (Continued on page 5) 
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THE LEAD OF [fees 
CONSERVATIVE 
INVESTORS 












Conservative investors know the 
importance of safety. Safety of 
principal and safety of income. 
t is why so many of them 
are owners of United First Mort- 
gage Bonds. 
These bonds are parts of amply 
secured first mortgages—divided 
into convenient units to meet 
the individual purchaser's needs. 
Interest and principal payments 
are guaranteed by the didest ex- 
clusive first mortgage bond com- 
pany in Michigan. Details of 
purchase easily arranged by mail. 
Mail coupon today for booklet, 
“Plant an Acorn™, also details 
regarding convenient partial pay- 
ment plan. 

UNITED STATES 
MORTGAGE BOND CO. 
Howard C. Wade, President 
365 U.S.Mortgage Bldg.,Detroit 
Resources more than 
$19,000,000 
In Canada: United Bond Co., 
Ltd., Toronto and Windsor, Ont. 





Cin 

‘awr 

Paes Aare 8) 

a 0 NITED 
a5 BONDS 


MAIL THIS COUPON TODAY 


United States Mortgage Bond Co. 
365 U.S. Mortgage Building, Detroit, Michigan 


Please mail copy of booklet, “Plant An Acorn™. 








Name. 
Address 
City stateless 








State. 

















Buy an Income 


with your 
Bonus Check. 


VER LA RL RL bb hihi Ki 

LISI. (hikes, a 
fy? 
When a nice little 
sum ofextramoney {\’ 
in the form of a © 
pens ness > 

opped in your 

Sena oa lan Cf 
the year, it looks 
pretty ~~ But it will 
not last long if you 
break into it to buy 
little unessentials. 


Keep the sum intact. It will give you 
courage and confidence to do ae you 
would otherwise never attempt. It will 
give se a feeling of security. And in- 
vested in Fidelity Bonds, it will give you 
a most welcome addition to your income. 


Fidelity 6% First Mortgage Real Estate 
ds offer a high rate of return with ut- 
most safety for principal. The payment of 
oth interest and principal when due is 
positively guaranteed. e will be glad 
to furnish you with a description of some 
of our latest offerings. No obligation, of 
course. Write today. 


I BOND * MORTGAGE ry 


J.U.MENTEER .Preident ~~» INCORPORATED 
660 Chemical Bldg., St. Louis 
1188 New York Life Bldg., Chicago 
378 Colorado Nat’l Bank Bldg. Denver 


FIDELITY GUARANTEES EVERY BOND 
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How to Perpetuate Your 


Earning Power 
(Continued from page 4) 


investment income spent after Mr. 


Average Man has ceased to save out of 
earnings. 


DOLLARS 


AGE IN YEARS 
25 30 35 40 45 50 55 60 65 
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FIG. 3 


Following is a summary of the mathe- 


matical results of this easy program. 


Age Amount Cumulative Investment Total 
Period Saved Total Saved Income Worth 
26-30 $1,250 $1,250 $ 214 $1,464 
31-35 1,875 $,125 1,057 4,182 
36-40 2,500 5,625 2,941 8,566 
41-45 8,125 8,750 6,429 15,179 
46-50 3,750 12,500 12,278 24,778 
51-55 1,450 13,950 21,119 35,069 
Age Amount Spent from Investment Total 
Period Investment Income Income Worth 
56-60 $ 4,750 $32,453 $41,653 
61-65 13,500 44,256 39,956 


Between ages 26 and 55, Mr. Average 


Man saves $13,950; between 56 and 65 he 
draws out $18,250 or $4,300 more than 
total savings. As his savings earn $44,256 
he has $39,956 left after spending $4,300 
more than he put in. (Continued on page 6) 

















A Service for 


Readers 


THs Financial Department is 
to help readers in the estab- 
lishment of proper financial pro- 
grams at the beginning of their 
business careers; it assists those 
who have accumulated money in 
the proper investment of it. 
The Editor of this Department 
is an authority on investment 
matters. He is ready to aid in 
personal investment problems. 
Advice will be gladly given re- 
garding the proper investment of 
funds and proper plans of saving. 
Address your inquiries to 
Wallace Ames, Financial Editor, 
POPULAR SCIENCE MONTHLY, 
250 Fourth Avenue, New York. 
While investments obviously 
cannot be guaranteed by the 
Publisher, every effort will be 
made to insure that only ad- 
vertisements of absolutely re- 
liable companies are accepted. 

















Aetire 
in |5 years 


on your Present living Budget 


by investing in safe First Mortgage Bonds 


Follow the definite plan given in this 
book, and your financial independence 
is won. 


The plan works just as surely, whether 
you are now earning $1,000 or $100,000 
a year. 


The way is certain—each step plainly 
indicated and absolutely safe—inde- 
pendent of luck, business genius or 
speculation. 


Every fact has been harvested out of 
the 48 years’ experience of Cochran & 
McCluer in the first mortgage invest- 
ment banking business. 


The plan is so simple, anyone can 
understand it—so definite anyone can 
followit—and so certain, noonecan fail. 


In addition to the Financial Independ- 
ence Plan and the unique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
good things of life, both while build- 
ing your independent fortune and after 
you have attained it. 


We invite the most skeptical to read 
this plain, straightforward, interesting 
k. 


Send coupon. We employ no sales- 
men, therefore none will call. 


Ceineteae cee YC 
§ Cochran & McCluer Co. 
§ 46N. Dearborn St., Chicago, Lil. 


Please send me, without — 
your book, “How To Retire In 
15 Years.” 


il 
Ns 


OU. sa ocncugpieca Biale. < sccntex 


4 cee eeeeeeeeaenanacant 


Cochran &MCluer Co. 


Established 1881—Never a loss to any investor. 


46 North Dearborn Street, 
CHICAGO 























The Electrician’s 
Wiring Manual 
By F. E. SENGSTOCK, E. E. 


Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 
and other buildings. 

It completely covers inside elec- 
trical wiring and construction in 
accordance with the National Elec-_ 
tric Code. Pocket size—flexible binding 

448 pp. Price, $2.50 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave. 
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THE SCIENTIFIC 
CHRISTMAS GIFT 


THE 


MULTI-VIDER 
makes 


figuring easy 


@ Multiplies, divides: 
sliding scales solve 
countless problems in- 
stantly. How engineers 
save time. 


oo MULTI-VIDER is a scien- 
tific rapid calculator and a 
handsome new automatic pen- 
cil of the highest grade com- 
bined! You carry it in your 
pocket like any other pencil. 
It’s there when a problem comes 
up — “What's the area of this 
room?” “The wave length of 
this radio?” “The speed of that 
aeroplane?” Quickly you shift 
the magic Bakelite scales in the 
MULTI-VIDER — in a second the 
answer is there — before your 
eyes! And you write it down 
with the MULTI-VIDER itself! 
No wonder engineers say: “‘A 
wonderful time-saver’’. Profes- 
sor Reeve of Columbia Univer- 
sity writes, “The MULTI-VIDER 
is a valuable aid in learning 
mathematics.” 

Anybody can use the MULTI- 
VIDER — miraculously—in a few 
minutes. Pick those on your list 
now who should get the MULTI- 
VIDER from you this Xmas. Just 
the thing to give Dad or Son, 
or anyone who has figuring of 
any sort to do. The introductory 
sales price is $6.00 —no more 
than you might pay for a high- 
grade automatic pencil alone. 
Don’t wait. If your stationer 
doesn’t have it, send the cou- 
pon today. ‘ 

Made of light, durable Bakelite. Out- 
side metal parts all 14-karat gold 


filled. Propels, repels, and expels the 
leads. Lifetime durability. 





Introductory Offer! 
ORDER WITH THIS COUPON 


Ruxton Moutr-Viper Corporation, 
Graybar Bldg., New York City 


Send me Multi-Vider Pencil with new Instruction 
Booklet giving full directions for use. I enclose $6. 
(for each Multi-Vider ordered). PSM-1 


Nume 





Address 





> 
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How to Perpetuate Your 
Earning Power 


(Continued from page 5) 


At 6%, $39,956 yields an annual in- 
come of $2,397 on which to retire. 

The most powerful forces in getting 
ahead are (1) regularity in savings and 
(2) re-investing interest so that it will 
compound itself. While $800 was the 
greatest amount saved in any one year, 
Mr. Average Man’s retirement income is 
$2,397. 

PoputarR Science MOonruty suggests 
that every reader start the New Year 
with a program to save at least 10% of 
his earned income, on a re-investment 
basis, so that he may perpetuate today’s 
earning power through later years. 


To Help You Get Ahead 


Sb sn Booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 


‘‘How to Build an Independen’ Income’”’ 
is the title of a new booklet by the F. H. Smith 
Company which explains conclusively how 
people of moderate means may obtain financial 
prosperity. *‘55 Years of Investment Serv- 
ice’’ describes the history of progress of the 
F, H. Smith Company as well as making an 
attractive suggestion in first mortgage real estate 
bonds. May be obtained by addressing the home 
office of The F. H. Smith Company, Smith 
Building, Washington, D. C. 


The House Behind the Bonds reminds the 
investor of the importance, not only of studying 
the investment, but of checking up the banker 
who offers it. Address: Fidelity Bond & Mort- 
gage Co., 1188 New York Life Building, Chi- 
cago, Ill. 


‘The Investment Trust from the Inves- 
tor’s Viewpoint,’’ presents an explanation of 
this form of investment in easily understood 
terms, illustrated with some interesting examples 
of how the general investment trust will help 
the man with $100 or more to get ahead. Pub- 
lished for free distribution by United States Fis- 
cal Corporation, 50 Broadway, New York. Ask 
them for Booklet IT. 


How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of establish- 
ing an estate and building, an independent in- 
come which will support you the rest of your 
life on the basis of your present living budget. 
Write for the booklet to Cochran & McCluer 
Company, 46 North Dearborn St., Chicago, Ill. 


How to Get the Things You Want tells how 
you Can use insurance as an active on of your 

rogram for getting ahead financially. Phoenix 
Ssetadl Life Insurance Company, 328 Elm Street, 
Hartford, Conn., will send you this booklet on 
request. 


The Guaranteed Way to Financial Inde- 
pendence tells how a definite monthly savings 
plan will bring you financial independence. 
Write for this booklet to Investors Syndicate, 
100 North Seventh Street, Minneapolis, Minn. 


The Making of a Good Investment tells 
how 614% can be made on investment in First 
Mortgage Bonds in units of $50, $100, $250, $500 
and $1000; how the bonds are protected and 
how simple it is to purchase them. For a copy 
of this booklet address United States Mortgage 
Bond Company, Limited, Detroit, Michigan. 
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Smoker Lauds Idea | 
of Not “Pushing” 
Product Too Much 


This Fees Tobacco Trial 
‘*Sells’’ Sales Manager and 
Keeps Him ‘‘Sold’’ 








Chicago, Illinois, 


Larus & Bro. Co., July 12, 1928 


21st & Main St., 
Richmond, Va. 
Gentlemen: 

Replying to your circular letter of June 
29, be informed that your sample packages 
were received. With them I received the 
— describing your product, which 

was able to enjoy reading because there 
was not in the circular matter the usual 
distasteful sales talk which makes the 
recipient of a sample package feel obli- 
gated or uncomfortable. 

I believe your practice of giving your 
prospect a sample and then letting him 
make up his own mind will gain you many 
more customers than will the usual mod- 
ern sales practice of pushing the product 
down the prospect’s throat. As a matter 
of fact, since receiving your sample and 
your advertising matter I smoked up the 
sample package and have since purchased 
a number of cans from pat = sol oot deal- 
ers. 

I have found Edgeworth to be a satis- 
factory blend at a very reasonable price. 
I look forward to a long membership in the 
Edgeworth Club. 
Yours very truly, 
Jeff Corydon 


Each year, it seems, more and more pipe- 
lovers are enjoying the kindly feeling that 
exists among the members of the Edge- 
worth Club. Each year more men write 
in for samples and make up their minds 
about the flavor of Edgeworth. 

Which is, according to Mr. Corydon, 
sales manager for a large Illinois manu- 
facturer, the most friendly way of doing 
business. Mr. Corydon believes that once a 
pipe-smoker has tried Edgeworth and found 
it to be entirely to his liking he will stick to 
Edgeworth as he sticks to an old friend. And 
the bond that knits together Edgeworthites 
the world over proves fairly conclusively 
that he is right. 

There’s only one way to find out whether 
Edgeworth is your tobacco. That is—try it. 

Personal: Let us 
send you some free 
trial helpings. Your 
name and address, sent 
to Larus & Brother 
Company, 10 S. 21st 
Street, Richmond, Va., 
will bring you pipe 
loads of both Edge 
worth Ready- 
Rubbed and 
Edgeworth Plug 
Slice. 

Then, if Edge- 
worth suits your 
taste, you can 
be assured that 
it always will, 
because Edge- 
worth’s quality never changes. 

Edgeworth Ready-Rubbed or Edgeworth 
Plug Slice, may be had in small tins and 
various other sizes up to full pound hu- 
midors. 

On your radio—tune in on WRVA,Richmond,Va. 

~zthe Edgeworth Station. Wave Length 270 

meters. A mee 1110 Kilocycles.—Special Fea- 


ture: The “Edgeworth Club” Hour every W ednes- 
day evening at nine o’clock,Eastern Standard Time. 
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This grainless wood offers 
new profitable opportunities 
for industrial progress 


Each day new uses are being revealed for this product, because of its unusual workability, 
uniform strength, high resistance to moisture and other astounding advantages. Write 
today for a generous sample—sent free—and test for yourself its remarkable possibilities. 





Industrial America . . . quick 
to grasp the importance of a 
product that would bring about 
significant manufacturing im- 
provements and substantially 
lower operating costs . . . has 
already uncovered startling 
uses for Masonite Presdwood, 
the grainless wood board. 


THEATRE SEATS 


This easily worked material-is made of genuine 
wood, torn apart and put together again without 
chemicals or any other foreign binders. It does 
not damage tools and will not crack, check, split 
or splinter. It is absolutely grainless. 


Presdwood cannot be destroyed by moisture 
and has a remarkable resistance to sudden 
changes in temperature. It is practically immune 
from warping, shrinking, swelling or buckling. 


And when you have proved these facts for your- 


_ . self, you will quickly realize why industry after 


industry has turned to it to reduce costs, improve 
a product or speed up production. 

There is little waste with Presdwood. It is easily 
handled. It can be used on any woodworking 
machine; it can be cut out, punched, die cut and 
scraped. It is perfectly smooth on the face side 
and requires no paint to withstand the elements. 


New uses discovered daily 


Each day new uses are being discovered for this 
remarkable product. Each day enthusiastic let- 
ters of praise are being received from a wide 
range of industries. 





Motor boat hulls, truck bod- 
ies, tension boards for radio 
speakers, portable billiard 
tables, toys, bedroom screens 
and fire screens, store fixtures 
and table tops, show window 











flooring and show cases, inte- DRUM SHELLS 
rior finish and office partitions, 

radio boxes, paneling, closet lining and display 
booths, breakfast nooks and kitchen cabinets, 
signs and cut-outs of all kinds, suggest some of 


the many and varied uses of Presdwood. 


Several railroads are now using Presdwood as 
paneling in their new Pullman cars. A box maker 
turned to Presdwood after a box of this material 
had withstood being dropped 1942 times when a 
similar box of conventional material failed after 
871 drops. The Chicago Art Institute is using 
Presdwood as a backing to protect rare works of 
art. Campers’ tables, safety wheels for bathing 
beaches, bread boxes, dust arresters for journal 
boxes and lining for elevator and ventilator 
shafts, suggest more of the seemingly endless uses 
of this grainless wood board. 


Send for your sample 


If discovering new and profitable applications for 
a product of unusual workability intrigues you, 
do not fail to write today for your free, gererous 
sample of Presdwood. The chances are it will en- 
able you to learn huw to make a worthwhile im- 
provement in some product. 

MASONITE CORPORATION 


Sales Offices: Dept.1219,111 W. Washington St. 
Chicago, Illinois 


Mills: Laurel, Mississippi 


FOR STURDY BOXES 
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PRESDWOOD 


MASONITE STRUCTURAL INSULATION 


AEG. U.S PAT.OFP. 


FOR MOTOR TRUCK PANELS 
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From a Hero Worshipper 


*““g” SEE your announcement of the forthcom- 
ing great series of articles on the Wright 
brothers, ‘Fathers of Flight.’ No doubt 

- the author, Mr. itcMahon—whose ar- 
ticles on housebuilding in your magazine I read 
diligzently—will boost Orville and Wilbur clear 
up to the top floor of immortal fame for their 
services to civilization. 

“‘Some forty years ago one Gottlieb Daimler 
did a big thing for the world by fathering the 
internal combustion engine that led to the motor 
car-—and in his immortal combusting was fol- 
lowed by Selden, Ford, and the rest. Last year 
motor cars murdered: more than 26,000 inno- 
cent American people. ~ The average toll for 
every 125-mile stretch of roadway is one person 
killed and twenty-nine injured. 

“Twenty-five years ago Orville and Wilbur 
Wright put the first flying machine into the air 
at Kitty Hawk. Today every week-end ushers 
in a Bloody Sunday in the sky. Monday morn- 
ing papers recently told of eight deaths and 
eleven injuries in airplane crashes in a day. 

“I ask you—isn’t it wonderful? I trust that 
Mr. McMahon, in his own inimitable way, 
building a place for the Wright brothers in the 
Hall of Fame, will not fail to mention all the 
great things these inventors have done for 
mankind—especia!ly in increasing the death 
rate.” —S. T. R., Jr., Washington, D. C. 


A Remarkable Flying Field 


a) “TN HIS article, ‘ Cities 
ol in Race for Airports,’ 
Robert E. Martin men- 
_- == tioned Rockville Centre, 





i a Long Island village, as 

= one community which re- 

5 cently dedicated a local 

airport. I wonder if he 

F ~— happens to know what an 

a at unusual location this air- 
—Sr 


port has. 

“Tt is on the bed of a huge reservoir that 
turned. out to be a flivver. Years ago, city en- 
gineers (I believe it was in Brooklyn, N. Y.) 
designed and built this reservoir as part of the 
city water supply system. A great oval-shaped 
dike of earth was thrown up and faced with 
stone blocks to trap the waters of a stream. 
When the reservoir was completed they turned 
the water in. The sandy bottom of the big bowl 
leaked like a sieve! 

“For years the reservoir and its works lay 
untouched, overgrown with trees and brush, a 
ghastly reminder of engineering stupidity. To 
the town boys it was known as the ‘dry res.’ 

“And then someone had the big idea. An 
airport! The leaky bed, when shorn of its over- 
growth, offered a broad, level flying field. 
Acres of waste land at last found a use. Perhaps 
the example set by Rockville Centre may lead 
other communities to dedicate their waste land 
to American progress in the air.”—D. S. B. 
Rockville Centre, N. Y. 


What Is Your Reason? 


“E VERY month I look forward to the day 
4 your magazine appears on the news stand. 
I am well along in years, but I believe I still 
have ‘divine curiosity.’ Without that, a person 
becomes a parasite, living on the thinking of 
others instead of doing some of his own. 
“Your magazine, with all of its new ideas 
an inventions and suggestions, is the best food 
I know for original thinking. It stimulates the 
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mind and suggests new roads for it to explore. 
That’s why I read Poputar Science. I'd like 
to see letters from other readers telling why 
they read it.” —O. B. B., Winfield, Kans. 


What! No Stockings? 


**T WISH all the success in the 

world to those two young in- 
ventors who devised the $20,000,- 
000 stocking mender. But I can’t 
help thinking—wouldn’t it 
be just luck, now, if all the 
women decided to take off 
their filmy hosiery altogether? 
I’ve seen it done.’’—CraBpy, 
Denver, Col. 


What’s Wanted 


*“T HAVE read your magazine for the last 

three years and found it to contain many 
valuable articles, but not enough chemistry. 
Chemistry is a subject of importance in the 
industrial system of today, and I think that a 
set of experiments that would illustrate simple 
chemical laws and reactions would be a valu- 
able addition to your magazine.”’—M. &., 
Kaukauna, Wis. 

‘*Again you refer to the existence of a ‘large 
book’ in your offices, made up of ‘suggested 
inventions’ from various of your readers. But 
what good does this do all but a small num- 
ber of your readers, many of whom must be 
inventively inclined, and so interested in such 
things? Why don’t you continue the practice 
of publishing, each month, excerpts from this 
volume?’’—G. M., Salt Lake City, Utah. 


** Sailing On and On’’ 


“(MHE article entitled, ‘What Is Invention?’ 

claimed much of my thought. However, 
the writer failed to solve the problem. May 
this old retired teacher venture—in her lame 
way—to give her viewpoint? 

“Invention is creatinn, humanly visualized, 
but direct from the mind of the Almighty 
Creator. He pays out such knowledge to those 
fitted to understand it, perhaps not fully, but 
partly—to those sufficiently in tune with Him 
to understand, perhaps, how to begin a new 
subject. One person is not always delegated 
to carry a thought to full*completion, and 
others ‘pick up the lines’ where left and 
‘sail on and on.’ ’’—F. F. L., Worcester, N. Y. 






Applied Mechanics 


“(UR anti-moon-rocket 

friend asked, “Where 
in empty space will they 
get their resistance re- 
quired to drive the rocket 
on?’ If he will go back to 
the second of Newton’s 
laws, he can find the an- 
swer to his own question. 
This law states that the 
acceleration experienced 
by any given mass is proportional to tke force 
applied to that mass. 

“The gases ejected by the nozzles of a rocket 
come forth at a high rate of speed, relative to 
the rocket. Since the internal force of the gases 
gives them their high velocity, this force has 
to act on something. The ‘something’ is the 
front part of the explosion chamber. Using 
this as a base, the gases push themselves out 
into space. Here is where Newton’s third law 





of motion should be quoted. Since action and 
reaction are equal and opposite, if the gases 
push on the rocket, the rocket pushes on them, 
and thus is kicked forward.”—W. D. G., Jr., 
East Orange, N. J. 





fann *s “—o THE question, ‘If 
oe a shaft were drilied 
down straight through the 
earth, if such a thing were 
possible, and somethi 
dropped into it, onal 
this something stop mid- 
way between? ’—you gave 
the answer, ‘ Yes, it would.’ 
“I am inclined to doubt 
this. I'd answer that 
question as follows: ‘Say a ball was dropped 
into this shaft. On approaching the center of 
the earth it would have its velocity increased, 
while the gravitational attraction for the ball 
would be decreased. At exactly the center of 
the earth there would be no gravitational at- 
traction for the ball (since this attraction is 
greatest at the earth’s surface and diminishes 
as we move inwardly), but the velocity gained 
by the ball would carry it past the center. 
“After passing the center, the ball's velocity 
would be diminished because of the gravita- 
tional attraction pulling it back toward the 
center. When the opposite side was reached 
the ball’s velocity would be zero and the gravi- 
tational attraction for it would be the greatest, 


so a duplication of this process would take’ 


place.”—J. M. S., Framingham, Mass. 


Step Right Up, Folks 


“(THE man with the largest bump of curiosity 

I ever heard of is a scientist over here by 
the name of A. S. E. Ackerman. Addressing 
the world at large, he wants to know if there is 
any man alive who has ever dipped his hand 
into molten lead and pulled it out again. His 
reason, he says, is that he 
wants to settle the truth 
or falsity of theories ad- 
vanced by certain modern 
physicists that such a feat 
could be performed with- 
out injury. 

“Certain ancient rec- 
ords, it seems, tell of 
heroes of old who boasted 
of plunging their hands 
into searing liquid metal 
without scorching them. Some present-day 
scientists claim that it might have been possi- 
ble, due to moisture in the skin and other 
reasons. But I notice that none of them, Mr. 
Ackerman included, has volunteered to try it. 

“Seeing that you Americans have the repu- 
tation of being tough skinned, I thought that 
some of you might step forward and help the 
gentleman out.”’—R. N., London, England. 





Action in Colors 
“VV HETHER you receive expressions of ap- 


preciation from subscribers for the very 
fitting color plates of your front cover I do not 
know. There’s an up-to-dateness about the 
covers They spell action, and PopuLar 
ScreNceE stands for latest advances in action.” 


—J. F. L., Worcester, N. Y. 


Wouldn’t It Have to Stop?: 


hy, 
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Tomorrow we can see the sky roads crowded with planes—all born of the Wright brothers’ immortal discovery, 


At Last—The Inside Story of Wilbur and Orville Wright, 


The Real Fathers of Flight 


UST twenty-five years ago the first frail airplane was launched— 
and, until now, the complete, intimate story of its creators never 
has been: told. It was Mr. McMahon’s privilege to hear this story 

from Orville Wright himself, and to see private diaries, letters, and tele- 
grams telling of the two brothers’ dramatic struggles to fly. Here it is re- 






a ‘J 
E sky is alive with winged 
craft. They dart through 
clouds and slide across the open blue. At 
night, unseen, they murmur their progress 
along starry pathways. They wend to dis- 
tant cities. They cross the Atlantic and 
Pacific oceans, the continents of Asia and 
Africa, the North Pole and—soon—the 
South Pole. They make pictorial map 
surveys, patrol forests against fire, 
maneuver in military hosts, bring first aid 
to regions of disaster, poison insects in 


By JOHN R. McMAHON 


field and orchard, carry machine parts to 
remote mines and this article to the 
printer, transport people and cash along 
with urgent letters. 

Yet—think of it!—a quarter century 
ago no airplane existed! 

Man flew for the first time on December 
17, 1903, when Wilbur and Orville Wright, 
Americans, launched themselves in the air 
at Kitty Hawk, North Carolina. They 
discovered the secret of flight, and their 
principles are embodied in every practical 


peated to you—the most thrilling narrative of its kind ever published. 


airplane known in the world today. They 
are the immortal pioneers who lifted man 
from the earth and gave him another 
dimension to move in with freedom sur- 
passing that of the birds. The airplane 
has been improved but not essentially 
changed from the original “flying ma- 
chine” devised by the brothers Wright. 

These are facts accepted by a minority 
of informed persons. For the public at 
large the Wrights’ title is under a cloud. 
Indeed many intelligent folk believe that 
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Professor Langley of the Smithsonian 
Institution and a lot of clever Frenchmen 
collaborated to secure the conquest of the 
air. Langley’s attempt at a flying vehicle 
is now on view in the Smithsonian at 
Washington, D. C., with a noncommittal 
label that credits it as the ancestor of 
aerial navigation. Because of that label, 
Orville Wright, last year, declined to 
exhibit the real pioneer machine in our 
national museum at Washington and in- 
stead sent it to the friendly exile of the 
Science Museum in London. The English 
have been more hospitable to the Wrights 
than their own people—as represented 
by officials. 

The public sees a mystery in the whole 
affair. It asks: 


“TF THE Wrights are the true in- 

ventors, why are their claims 
denied or whittled down by Gov- 
ernment scientists? Why have 
elever Frenchmen and others ob- 
tained credence for partial pa- 
ternity of Daedalus’ dream-come- 
true? Why, especially, have the 
Wrights kept a relative silence for 
years instead of proclaiming their 
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proved capable of an 
erratic hop over the 
waters of alake. Then 
they jubilated, and 
lauded the late Secre- 
tary of the Smithson- 
ian as the Columbus 
of the sky, disregard- 
ing the fact that his 
original machine em- 
bodied none of the 








case from the housetops? Why 
have they not long ago taken the 
public into their confidence, told 
their whole story, laid all their 
eards upon the table for the im- 
partial judgment of mankind?” 


John Gottlieb Koerner, 


grandfather of the in- 
ventors. The foot-driven 
lathe in his carriage shop 
made a lasting im- 
pression on the minds 
of the two little boys. 






















I will give some short answers to 
these questions, in advance of the full ex- 
planations that will appear in the course 
of this narrative. First, I believe Govern- 
ment scientists are as human as anybody 
and those of the Smithsonian were very 
human in seeking to bask in the fancied 
glory of a colleague, the ill-fated Langley 
whose machine crashed in the Potomac 
River a few days before the historic feat 
of the Wrights at Kitty Hawk. 

The scientists were glumly quiet for 
eleven years until the day when the Lang- 
ley device, re- 
paired, altered and 
new-engined, was 


Orville Wright at the age 
of five—a regular boy. 
Making fires was an early 











principles essential to practical flight. 
The late Dr. Walcott, successor to Lang- 
ley as head of the Smithsonian, was 
chiefly responsible, in my judgment, for 
the ghostly revival of a museum chimera. 
Doubtless he was sincere in the belief 
that an eminent scientist,-his friend and 
colleague, had to be right as against a pair 
of young “bicycle men” of Dayton, 
Ohio, who never looked inside a college 
door. Today the Smithsonian has a fair- 
minded and conciliatory head—but the 
Langley legend and tradition are hard 
to put down at the national capital. 
Prof. Langley does deserve our respect- 
ful homage in passing, for 
he attempted what was 
said to be impossible; 
and though he failed, 
his faith stimulated oth- 
ers to success. 

What of the clever 








passion. Once he started a 
blaze against a fence, but 
sister Katharine tattled. 
He still likes to see fire. 


sister Katharine, 
of the family. 


the airplane. 


Above, the Wright brothers’ 
youngest 
She was 
destined to play a vital role 
in the dramatic creation of 
At right: 
Wilbur at the age of five. 
Like his younger brother, he 
was shy and retiring. 
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Frenchmen and others? They 
were all clever adapters, if 
not outright filchers, of the 
invention proved at Kitty 
Hawk. They were good at 
publicity and colorful feats 
and at commercializing. Some 
of them made real contriby. 
tions to aviation and _ they 
added useful refinements, but 
none was able to dispense 
with the basic principles dis. 
covered by the Wrights or to 
alter the chief features of 
the original sky craft. There 
may be loopholes in pat. 
ents, but not in the laws 
of Nature that govern 
flight. 

Why have the Wrights 
kept a relative silence 
and endured a partial 
eclipse? 


gps were shy by 
nature and up-bring- 
ing, became reticent to 
protect an_ invention 
that many laughed at 
and tried to steal. They 
had no gift for publicity, 
shrank from _ clamor, 
feared and distrusted the 
prying press, came to 
suspect a large part of their fellow men. 
It was a natural reaction. They lived 
an inclosed home life with an aging 
father and an only sister. They never 
married. They had no knack for business, 
They received a ‘small fraction of the 
proceeds of an invention which yielded 
millions to others and has a world value 
almost incalculable. 

Wilbur, the elder brother, died in 1912, 
It was a great shock to Orville, who has 
striven since then to write a full account 
of an epochal achievement, as much to 
obtain complete honor and justice for that 
beloved brother’s memory as for his own 
vindication. The task seems too much, 
it opens wounds, it involves the baring of 
family intimacies which to a super-sensi- 
tive character are inviolate. 

I believe the American public has a 
right to view all the evidence that may 
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help to unveil the 





mystery of the air- 
plane origin and en- 
able it to award due 
honor to the men of 
Dayton. Homely de- 
tails are part of that 
evidence, often an es- 
sential part. The 
drapes of secrecy do 
not fit the captains 
and benefactors of 
mankind. It was my 
privilege to study the 





unpublished docu- 
ments of the Wright 
brothers, their dia- 


ries, letters, and fami- 
ly records, as well as 
to talk at length with 
Orville, his father, 
and sister, while stay- 
ing for several weeks 
at their home in the 
Ohio city. If the pub- 
lic hag the same privilege, it would share 
my Conviction that the Wrights stand 
amid the first scientist-discoverers of all 
time. 


MET Orville Wright for the first time 

years ago in the lobby of a New York 
hotel. He was a small figure, neatly 
dressed, wearing a derby hat. One noted 
that his feet and hands were small. He 
limped a trifle in result of the one air 
crash of his career. His voice was low, 
his words pleasant but few, his manner 
oddly constrained. This man had borne 
the thunderous acclaim of multitudes in 
America and Europe, had been received 
by three kings, an emperor, and a presi- 
dent, yet in my inconsequential presence 
his eyes were cast down and his fingers 
twisted and twiddled a button on the 
front of his coat! 

On our train trip to his mid-western 
home, Orville Wright thawed a bit 
in the Pullman smoking room—not be- 
cause but in spite of tobacco, which he 
does not use. He chatted in his mild 
voice of the baseball score, weather, and 
farm crops. He began a long, quietly 
humorous tale of his brother Wilbur’s 
scouting trip to Kitty Hawk, almost 
shipwrecked in a sailboat and saved from 
starvation by a glass of jelly that thought- 
ful Sister Katharine had packed in his 
bag. The inventor paused in his narrative 
and searched his memory. 

“Let me see,” he murmured. 
“Was it grape or currant jelly?” 

He was bound to be exact in 
this detail as in every other part 
of the yarn. He chuckled a little 
as he happily recalled the kind 
of jelly that it was. Afterward I 
heard him discuss with his father 
the precise color of a cat that 
crossed the road in bygone time. 

“Orville, it was a black cat,” 
rumbled old Bishop Wright. 


“ATO, FATHER, I think it was 
gray with some white 
streaks.” 

With such a passion for the 
exact shades of truth in cats, 
jelly, and else (scientific, after 
all, and some important events 
in the Wright chronicle are dated 
by like seeming triviality), one 








The Wright homestead in Dayton, O., where Orville was born and Wil- 
bur died. This modest frame dwelling was largely the birthplace of the air- 
plane. In the yard at left Wilbur sewed the wings for the pioneer aircraft. 


may understand delay in the production 
of the airplane history by the surviving 
brother. The flying machine was created 
in four years, but twenty-one vears have 
been too short to narrate its origin. 

The guest in the fine new mansion on a 
hill overlooking Dayton was installed in 
the host’s own room-with-bath at the 
front of the house. Moreover, he was 
never permitted to follow or walk with 
the host through any doorway, but had 
to precede. Such old world or Southern 
courtesy almost caused the visitor in his 
turn to fiddle with his coat button! 


N CONTRAST to the stately, withal 

genuine, politeness of Orville was the 
cheerful sociability of Katharine and the 
amiable gruffness of the old Bishop. The 
household consisted only of this trio with 
‘faithful Carrie” and husband to do all 
the work—servants treated as friends. 
There was about one visitor in a week, 
nor did the Wrights go forth more fre- 
quently on errands social or recreative. 

There was apparent contradic- 
tion between Orville’s fine courtesy 
in personal contact and his in- 
difference to wires and _ letters 
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from the outside world. Editors 
and writers vainly coaxed him for 
statements: “‘reply collect” was no 
inducement. Perhaps he held the 
theory that time answers everything 
or that silence is a good reply. His 
sister would be delegated to respond 
to a few missives from those con- - 
sidered to stand within the circle 
of friendship. 


E DROVE to his city office daily 
in his own small roadster. 

“IT never have trouble with my 
car,” he explained one day, ‘‘ because 
I never do anything to it. Tinkering 
a car makes trouble. It is fixed right 
at the factory in the first place. Bet- 
ter leave it alone. I only give mine 
gas and oil. It does not use water.” 

Some time later a home typewriter 
balked at its task of copying letters 
and documents pertaining to ‘the 
birth of the airplane. Orville, forget- 
ting his admonition on cars, essayed to 
tinker the wayward machine. He toiled 
at it with screw driver and pliers for three 
quarters of an hour. He examined, ex- 
plored, poked, and pushed with serious 
intensity. Then he gave it up as a hopeless 
case. I laughed at the thought of the 
world’s premier mechanic thwarted by 
a pesky little no-account device which 
a youthful repair man was able to adjust 
in five minutes. 

At his office workshop Orville was then 
working, alone, on an automatic stabilizer 
for aircraft. It was a small but com- 
plicated affair with pendulum, mercury in 
gravity flow, and electrical actuation. On 
a later visit to Dayton I found the inven- 
tor just as interested in a scheme to drive 
a boat with an air propeller—he was 
fixing it up for a vacation trip in Canada 
with his favorite nephew, Buster, and 
thought it would be fun. At his home he 
also showed me with some pride how he had 
rigged up furnace regulator chains through 
the floor of the living room, saving a 
walk to the cellar. (Continued on page 142) 



















The parents of the 
inventors—Susan 
Catherine Koerner 
Wright, and Ejishop 
Milton Wright. 
Asma’‘l toy helicopter which Bishop 
Wright bought his boys first turned 
their thoughts to mechanical flight, 
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Greatest Telescope, to Enlarge the Universe Eight Times, and 
Marvelous “Sky-Theater” Promise Untold Thrills in Astronomy 


N A California mountain top, a 
few years hence, there will take place one 
of the great adventures of all time. A man 
will look into the night sky and his gaze 
will penetrate beyond the most distant 
stars within the range of ordinary tele- 
scopes, past the lonely “island universes” 
revealed by the giant 100-inch Hooker 
instrument at Mt. Wilson Observatory, 
beyond the last confines of man’s knowl- 
edge of the heavens, at least four times 
farther than any man has ever seen before! 

This has just been made possible by a 
gift of the International Education Board 


By EDWIN W. TEALE 


to the California Institute of Technology, 
at Pasadena, for the purpose of building a 
200-inch reflector telescope, twice the size 
of the largest now in existence. This mon- 
ster eye is expected to multiply many 
times the sphere of our observation of the 
heavens and may show us half a billion 
nameless stars that lie outside the range 
of our best modern telescopes. 

The delicate work of casting the fused- 
quartz disk for the great mirror, nearly 
seventeen feet across, will begin within a 
few months and the finished instrument is 
expected to be in use within three years. 


The magnitude of this undertaking can be 
appreciated when we are told that this 
mirror disk alone will weigh thirty tons— 
as much as fifteen good sized automobiles! 

Heretofore the chief disadvantage of 
the reflector type telescope has been its 
sensitiveness to changing temperatures. 
Even a slight change in the room tempera 
ture is sufficient to expand or contract the 
glass of the Mt. Wilson giant the infinites- 
imal fraction of an inch sufficient to dis- 
tort the image of a heavenly body under 
observation. 

In the proposed super-telescope, this 


4 











Zz asUate so. 


Oost 2 





projected © 


n, on whose 
me will ie 
the pag- 


he stars. & 
¥ 


d 
y 


ig can be 
shat this 
y tons— 
mobiles! 
ntage of 
been its 





© 


eratures. | 


Ltempera- 
tract the 
infinites- 
t to dis- 
ly under 


ype, this 





Plan of world’s largest telescope, whose 
200-inch reflector will enable astronomers to 
peer four times farther than ever before. 


difficulty, it is believed, will be overcome 
by the use of fused quartz in place of 
glass. It is relatively unaffected by tem- 
perature changes—a characteristic which 
may enable astronomers to study the sun 
directly, a thing never before possible 
with a reflector, and to discover new 
secrets of this great solar heating plant 
which continually pours energy upon the 
earth at a rate estimated at a horsepower 
for every square yard it shines upon. 


F YOU, a few years hence, should look 

through the new _ super-telescope, 
which will be similar in design to the 
Hooker instrument, the first thing that 
would surprise you probably would be the 
position of the eyepiece. Instead of being 
at the end, as in the familiar “spyglass,” 
it will be at the side. To see a star, you 
would look at right angles to the cylinder 
of the instrument trained on the heavens. 
The huge, dish-shaped mirror will be situ- 
ated at the lower end of the cylinder. It 
will catch rays of light from a distant star 
and concentrate them at a point near the 
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opposite end. At this point, a 
plane mirror will catch the light 
directed to it by the main mirror 
and will be tilted to direct the 
light at right angles into the eye- 
piece. 

What the penetrating eye of 
the monster telescope will discover can 
only be conjectured. Mysteries are locked 
in almost every glittering pin point of 
light that marks the position of a star on a 
winter night. Take that unassuming little 
star that trails along behind Sirius, the 
brightest star in our heavens. It seemed 
to offer little interest until recently astron- 
omers, with their sensitive instruments, 
weighed it and discovered that it is the 
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densest star in the sky. A 
cubic inch of this star, they 
tell us, weighs more than a 
ton! On the other hand, 
Saturn has a specific gravity so low 
it would float in water, bobbing up 


™ and down like a rubber ball if it 


fell into an ocean large enough to 
contain it! 

In one spot in the sky, so small to our 
eyes that it would not make a visible 
speck on the face of the moon, a cluster, 
in the constellation Hercules, contains 
more stars than are visible to the naked 
eye in both the northern and southern 
hemispheres! Opposed to this is “the 
darkest place in the sky,” a black, pear- 
shaped spot (Continued on page 129) 
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Sheathed in a two-ton, streamlined projectile on wheels, aimed at a target a mile away, Major 
Segrave hopes to drive his “ golden bullet’’ down Daytona’s beach at a speed of four miles a minute! 


Shoots His Racing . 
Car at a Target 


By MARCEL WALLENSTEIN 


ITHIN a few weeks Major H. 

O. D. Segrave, of Great Brit- 

ain, former champion in the 

lists for international speed su- 
premacy, will fire his great golden car at 
a target on the sands of Daytona Beach, 
Florida, in a do-or-die effort to regain the 
moter car speed record for himself and 
his country. 

Sheathed in a yellow metal cartridge, 
with 900 horsepower under the hood, Se- 
grave hopes to cover the flying mile at a 
speed of 240 miles an hour! Double the 
speed of the average commercial airplane! 
Four miles a minute! 

The best motor brains in England have 
combined to make the 1929 attempt such 
an overwhelming success that it will be 
almost a superhuman feat to overcome it 
as the last British speed records were 
overthrown by American drivers. There 
is no doubt that Segrave was vastly dis- 
appointed when, after driving his thou- 


Maj. H. O. D. Segrave, former speed king 
who seeks to regain his crown in the new car 


sand-horsepowered Sunbeam at 203.79 
miles an hour on the Daytona sands, his 
speed was exceeded by a fellow country- 
man, Captain Malcolm Campbell, in the 
Bluebird, which covered the flying mile 
over the same course at 206.96 miles an 
hour. 

The entire British public 
was as greatly chagrined 
when Campbell’s record was 
torn down by an American. 
After his record was broken, 
Captain Campbell repeat- 
edly made preparations for 
another attempt. He 
searched the Danish coast, 
in vain, for a stretch of sand 
capable of affording as good 
a track as Daytona. He 
next announced he would 
make his attempt in the 
Mesopotamian desert, but 
this plan had to be aban- 
doned. 

Meanwhile two London 
sportsmen offered to back 
Segrave in a second attempt 
at Daytona. The success 
of the British Supermarine 
seaplane S-5 in capturing 
the Schneider Cup at Ven- 
ice last year suggested the 
type for Segrave’s new car. 

The two principal prob- 
lems of speed on the ground 
are wind resistance and tire 
strength. It had been 
proved that Napier could build an engine 
that would drive a vehicle at more than 
300 miles an hour. It remained to pro- 
vide the vehicle that would carry it 
against terrific wind pressure; and, also, 
pneumatic tires strong enough to hold it 
on its road-burning course. 

The matter of the car’s construction 
was given over to J. S. Irving, the Lon- 
don motor engineer who turned out 


Ca 


Like a hunter’s rifle, the car’s hood is fitted with sights which 
Major Segrave will aim at the bull’s-eye of the huge target. 


Segrave’s 1,000-horsepower Sunbeam. 
With six draftsmen assisting, and detec- 
tives actually guarding their labors, Ir- 
ving developed the Golden Bullet, as Se 
grave probably will christen his car. 
Irving went straight to the Superma- 
rine seaplane S-5 for his ideas. If the 
victorious aircraft was correctly designed 
to win the blue ribbon of the air, why 
not’ the same (Continued on page 152) 
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Tamers of thunderbolts —Carnegie 
experimenters with  5,000,000- 
volt machine for blasting atoms. 


HIS is a story of modern 

alchemists—of bold  experi- 
menters who have dared to im- 
prison stupendous forces. Wield-- 
ing 5,000,000 volts of electricity, 
they seek to blast the building 
blocks of the universe and fulfill 
the long-sought dream of “‘trans- 
muting the elements.” A thrill- 
ing adventure that will end—no 
one knows where! 


LINDING streaks of flame sear 
the laboratory air. A crackle 
and sputter like a red-hot boiler 
dropped in a_ water tank. 
Forked -'lightning writhes, 

twists, darts from two great balls atop a 
ten-foot metal cylinder. Five million volts 
are on a rampage—the most stupendous 
force ever wielded by the hand of man! 

The occasion is the trying out at the 
Carnegie Institution’s laboratory, in 
Washington, D. C., of a monster electric 
machine designed and recently completed 
by Dr. G. Breit and Dr. A. M. Tuve. Its 
purpose is to manufacture electricity— 
artificial lightning—of a greater voltage 
than has ever been generated before in a 
laboratory. By doing so, it paves the way 
for researches that riay have startling 
and revolutionary consequences. 

When the apparatus is operated, visi- 
tors stand at a distance and, though it is 
broad daylight, watch the room shot fit- 
fully with the dazzling unreal 
brilliance of a thousand arc lights. 
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A Five-Million-Volt Gun 
Built to Smash Atoms 





Above: Tesla coil of the type used 
in generating the high voltages. 
The knobbed bar, of heat-resist- 
ing glass, is wound with 8,000 
turns of silk-covered copper wire. 


Right: Tremendous energy re- 
leased in a magnificent display. 
Here is the Tesla coil sparking at 
about 300,000 volts, sending 
flashes of man-made lightning. 


the elements, the changing, say, . of 
such supposedly immutable things as 
silver and lead into gold and iron. 

Until Sir Ernest Rutherford, in Eng- 
land, began bombarding atoms with 


By 
ALDEN P. ARMAGNAC 






radium a few years ago, the most power- 
ful forces that science could bring to bear 
had failed utterly to dent their internal 
structure. The electric furnace’s terrific 
heat, blinding discharges of electricity as 
powerful as were then available, 
chemical explosions, and the in- 





They are witnessing human beings 
out-Joveing the mythical master 
of the thunderbolts himself. Here 
is lightning tamed; caged, for 
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ef familiar substances like iron 
and gold. With its stupendous 
power they are to attempt a feat 
abandoned as impossible 500 
years earlier and only lately 
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NAY d ) = FRACTION OF were tried in vain. It was Ruther- 
4 VOLTAGE ford who conceived the brilliant 


plan of using the flying particles 
that speed like bullets from a grain 
of radium to knock atoms to 
pieces. 

And, at least on a laboratory 
scale, he succeeded! He was the 
first modern alchemist, for he 
actually turned small quantities 
of aluminum, phosphorous, and 
other supposedly unchangeable 
elements into hydrogen. 











readmitted to scientific consid- 
eration—the transmutation of 


Showing design of the 5,000,000-volt apparatus at top of page. 


Modern scientists believe that 























































































ibd 
a 


the atoms of every element in 
our list of the ninety-odd sub- 
stances from which all things 
are made are built of two differ- 
ent kinds of particles called 
“protons” and “electrons.” 
An atom of hydrogen, lightest 
known element, has one of each. 
Helium, the next heavier, boasts 
four apiece, and so on. Thus 
modern science has arrived at 
the remarkable conclusion that 
what a substance will be depends 
solely upon how many protons 
and electrons, or electrified 
particles, its atom contains—in 
plain English, how heavy it is. 


UPPOSE we could 

give an atom of 
iron, say, a “reducing 
treatment” and knock 
off, not a few pounds, 
but a weight so small 
that we can count it 
only in protons and 
electrons. The new 
atom won’t be iron any 
more! It may be man- 
ganese, chromium, 
vanadium — or almost 
any lighter element, 
depending on where 
the reducing treatment _ 
stops. 

Nor do the possibil- 
ities stop there. Per- 
haps if we could com- 
mand suitable forces, we could make 
atoms “put on weight,” too—build them 
up into heavier substances, as silver to 
gold. 

When the Carnegie experts began the 
construction of their giant apparatus, 
there were only a few high-voltage electric 
laboratories in existence. At the General 
Electric Company’s laboratories in Pitts- 
field, Mass., crackling artificial lightning 
of 3,600,000 volts had been produced. 
The California Institute of Technology 
has an outfit with a capacity of a million 
and a half volts, and Stanford University 
has a test set that can boast a million. 
Two or three installations in Europe are 
of equal capacity. 


UT Dr. Breit and Dr. Tuve, the Car- 
negie experts, decided to build a 
transformer that would step up ordinary 
electric current to hitherto unconceived 
voltages. For design they chose a type of 
high-frequency transformer widely known 
as the Tesla coil—a device demonstrated 
almost forty years ago by Nikola Tesla, 
whose remarkable electrical in- 
ventions were recently described 
in this magazine. Coils of this 
type in every high school today 
amaze the uninitiated by flaming 
sparks of thousands of volts, as 
much as a foot long, which, how- 
ever, because of their rapid vibra- 
tions, pass harmlessly through a 
person’s body. 

The Carnegie experimenters 
built such a coil—a curious three- 
foot long, three-inch _ thick, 
knobbed bar of heat-resistinig glass, 
wound with 8,000 turns of silk- 
wound copper wire, surrounded 
by a small spiral of copper tubing. 
When a great condenser, or stor- 
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Above: 


age jar, filled with 
electricity at thou- 
sands of volts from 
a high voltage 
transformer and a 
rectifier—the pow- 
er supply of an or- 
dinary X-ray tube 
—was discharged 
through this spiral, a miniature bolt of 
lightning surged through the tight-wound 
copper wire. Great sparks and streamers, 
and electrical leakage over all parts of the 
coil, kept the measured voltage from 


rising above 300,000 or 400,000 volts. . 


That was not high enough. 

They immersed the dumb-bell shaped 
Tesla coil in a great tank filled with oil. 
And at once the leakage ceased. Up to 
three million volts rose the pressure in the 
coil before sparks from the caps on the 
ends of the coil would flash out into the 
oil. 

Then they played their trump card. 
They closed the tank, attached a pump, 
and proceeded to compress the oil to the 
terrific pressure of 500 pounds to the 
square inch. Stand the Woolworth Build- 
ing in the ocean right side up, with its 
tower just at the water’s surface, and 
the sea pressure at the ground floor would 


c 


_ 
Apparatus developed at the Carnegie Institution in the search 
for a vacuum tube capable of applying 5,000,000 vouits to the 
atom. So far 1,000,000 volts is the greatest a tube can stand. 


Enormous insulators of the 
2,500-foot aerial erected by German 
experimenters in the Swiss Alps to 
capture Nature’s lightning and turn 
it to the atom’s destruction. 
Two million volts flashing in a 
13-foot spark during a thunderstorm. 
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still be less than that in the 
tank. 

Then two metal balls atop 
the right-hand end of the 
tank, which by the length of 
the spark that leaps be. 
tween them measure a 
known fraction of the total 
voltage, burst into electric 
flame. They were register. 
ing a current of more than 
5,000,000 volts! 


“PD Y SLIGHT changes in F 
the design of the coil,” 
Dr. Tuve says, “even high. 
er voltages can be obtained 
when they are desired.” So 
far the highest of all has 
been 5,200,000. ‘ 
This colossal voltage the 7 
Carnegie experts are prepar- 
ing. to launch} upon atoms | 
of familiar substances, to | 
see what will happen. It § 
- remains only to perfect a F 
vacuum tube—figuratively, 
the muzzle of this giant 
siege gun—capable of apply- 
ing it. Though no tube to date has been 
devised that will resist puncture or short 
circuit by such a tremendous lightning 
bolt, the invention of one seems near. 
“We have been able to operate one of 
our tubes at more than 1,000,000 volts 
for a short time,” Dr. Tuve says. Dr. 
Coolidge, of the General Electric Com- 
pany, he adds, has perfected a “cathode 
ray” tube that works at 900,000 volts and 
will probably go higher. Within the last 
few months Drs. Lauritzen and Bennett, 
of the California Institute of Technology, 
have made one which has operated several 
times at a million volts; and so the quest 
continues, with promise of success just 
around the corner. 





Left: 


HAT will it mean to science and in- 

dustry when, through such tubes, § 
five million volts or more is turned loose? 
The scientists’ concern, of course, is to 
see what will happen to, familiar sub- | 
stances, placed within these vacuum 
tubes—whether they will turn into new 
substances before their eyes. But several 
other things may happen, of tremendous 
practical consequences. 

For example, such tubes would produce 
X-rays more intensely penetrating than 
any ever before imagined. X-ray pic- 
tures could be taken through a whole 
building. Others could show flaws in 
castings many feet thick, as compared 
with the present effective range of only 4 
few inches. Not alone in industry, 
but in the science of medicine and 
health the new _ super-voltage 
tubes might have supreme im- 
portance. The effect of such high 
voltage applied to a human being 
is utterly impossible to predict. 

Nor are the Carnegie Institu- 
tion experts the only ones engaged 
in the quest: In a Iittle steel- 
sheathed lightning-proof cabin 
near the summit of Mt. Generos0, 
a 6,000-foot peak near Lugano, if 
the Swiss Alps, three bold Ger 
mans are making ready one of the 
most daring experiments in the 
history of mankind. They pre 

(Continued on page 148) 
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ONSTRUCTION soon will begin on 
what will be the world’s largest and 
tallest building—the Chivago Tower 

and Apparel Manufacturers’ Mart. Sev- 
enty-five stories high and covering two 
city blocks, it will house in addition to 
offices and stores, a 440-room hotel, a 
1,024-car garage, two clubs, a hospital, 
swimming pools, gymnasiums, and even a 
small golf course. 

A railroad is to run through the base- 
ment, trucks can drive in from the streets, 
and vessels from the Great Lakes will 
steam into the Chicago River and dis- 
charge cargoes in front of the building. 

The total cost of the building, which 
would tower fifteen stories above the 
Woolworth Building in New York City, 
will be about $45,000,000. 

One of the most interesting features is a 
mechanical garage where workers will 
park their cars. The drawing below 
shows how each automobile fits into an 
individual compartment. 

These compartments rest upon one 
another in shafts, in which they are 
raised and lowered by pistons. 
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The Tallest by 


Fifteen Stories @i Pe, 


Our artist pictures 
here the remarkable 
features which will be 
embodied in the world’s 
greatest building when 
completed in Chicago. 
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Armored Ships Win Thrilling’ 
Battles with Polar Ice — 


Flirting Daily with Death, They Smash through Frozen 
Barriers to Vanquish the Earth’s Farthest Strongholds 


“YOMEWHERE in the 
South Pacific, Com- 
mander Richard E. 
i‘ Byrd and his party 

of fifty-five adven- 
turous men have finished the 
first lap of their two-year 
Antarctic expedition aboard 
the ice-breaking whaler C. 
A. Larsen, largest ship of 
its kind in the world. 

Tothis hulking, awkward- 

looking giant, battered and 
torn but never conquered in 
a hundred battles with the 
frozen seas, the explorers 
entrusted their lives, their 
precious equipment, and 
their high hopes for success 
when they started out from 
Los Angeles last autumn. 
Commander Byrd chose 
the C. A. Larsen for his ex- 
pedition because of its 
powerful build and its rec- 
ord as an ice-fighter. The 
type of vessel familiar to 
the average ocean traveler 
would be of no more use in 
making a voyage through 
eternal ice than a peram- 
bulator would be in an at- 
tempt to cross a desert. 
Just a few days before the 
departure of the Byrd expe- 
dition, first reports reached 
this country of the stirring 
adventures of the Russian 
ice-breaker Malygin, which 
penetrated the icy wastes 


North last summer with its sister-ship, 
the Krassin, to rescue General Umberto 
Nobile and his crew of the airship Italia. 
Later it pursued a vain search for Roald 
Amundsen, the Norwegian polar explorer, 
who lost his life attempting to save those 


of the Italians. 


BOUT the same time, too, the U. S 
“% Coast Guard patrol boat Marion 
returned from a two-months’ expedition 
to the waters between Labrador and 


Greenland, during which 


graphic survey yielded a wealth of im- 
portant findings, among them the fact 
that the Arctic climate, temporarily at 
least, is getting milder and may continue 


to lose some of its rigors. 


All these events served to focus atten- 
tion on the obscure but heroic part played 
in scientific exploration, navigation, and 


By ROBERT E. MARTIN 


F YOU have ever known the thrill of adventure, the 
battle against odds in the uncharted places of the 
world, you'll find this article of absorbing interest. 
No fiction can compare in moving incident with this 
modern saga of the great white North. It is a story of 
heroes who risk all to conquer the frozen seas. 
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Breaking ship lanes through the ice-locked port 
of ITelsingfors, Finland. Right: The Russian ice- 
breaker Krassin, famed for its heroic part in 
rescuing the crew of the lost dirigible Jtalia. 


commerce by the sturdy 
pathmakers through frozen 
waters. Without the ice- 
breaker, expeditions such as 
that of Commander Byrd 
would be impossible; Nobile 
and his men would have 
perished; the Poles never 
would have been discovered, 
‘and the year’s season of 
navigation, as well as the 
extent of shipping routes, 
would be considerably cur- 
tailed. 

The United States has 
ice-breakers in service on 
the Great Lakes, along the 
coasts, and on inland waterways to keep 
the lanes of navigation open. The cut- 
ters of the Coast Guard ply the North 
Atlantic, where they locate icebergs and 
warn mariners of the movements of these 


of the Far 


an oceano- 















floating mountains. Every 
so often, as in the recent 
case of the Marion, they 
are used for study and 
survey. 

Through its rescue of 
Nobile and his men, the 
Krassin, a Russian _ice- 
cutter, won world-wide 
fame overnight. But the 
name of its sister steamer 
was not even known until 
the story of the Malygin’s 
hardships was brought to 
America through the Soviet 
Union Information Bureau 
in Washington, D. C. Then 
it transpired that this val- 
iant vessel, too, covered 
itself with glory on a trip 
filled with perils and thrills. 


HILE most of us, in 
sweltering heat, were 
preparing for Fourth of 
July celebrations, the Maly- 
gin was ice-bound several 
times and went through 
two terrific storms, during 
one of which it 
narrowly escaped 
shipwreck on Hope 
Island, a_ rock 
island in the Arctic 
’ never before vis- 
ited. Time and 
again the bewil- 
dering fog of the 
Far North threat- 
ened to engulf the 
ship and its crew. 
With a Junkers 
plane and _ pilot, 


M. Babushkin, aboard, the Malygin set out 
on its rescue mission from Archangel. 
When it returned to port, the boat was 
battered almost beyond recognition, and 
the aviator had made fifteen flights over 
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Uncle Sam’s ice-fighters, old and new. The larger picture shows the veteran woodén Coast 
Guard cutter Bear, which for thirty-nine years served as policeman, hospital, and food supply 
base in Alaskan waters. She is succeeded by the steel cutter Northland, seen in top picture. 


the ice and once had been lost for five 
days. On each of his trips, Bebushkin had 
to resort to the dangerous expedient of 
taking off from the ice and landing on it 
again. At one of his perilous hop-offs, the 
pilot had to shoot a polar bear that tried 
to climb one of his wings! 

In the beginning, all went well enough. 
The Malygin pushed a path through a 
semisolid, semifrozen substance 
resembling porridge. But soon, 
as Captain Chertkov steered a 
steady northward course, huge 
floes appeared, rumbling 
against the ship’s sides and 
hitting the timbers with thun- 
dering crashes. 

Slowly the ice tightened its 
grip. Every now and then the 
Malygin stuck, backed water, 





and plunged with all its might against 
the floes. At such times, the whole ship 
shook and its beams groaned in protest. 
The men aboard began to wonder whether 
the boat would ever make Hope Island, 
its first objective, and to fear lest some- 
where ahead of them the crew of the 
Italia might be dying. 

Unable at last to smash through a 














Left: The ice-breaking whaler C. A. Larsen, of 
Commander Byrd’s Antarctic expedition, the 
largest ship of its kind. Top: U.S. Coast Guard 
patrol boat Marion, steaming past a Greenland 
glacier during recent Arctic survey. Above: 
Recording water temperature from the Marion. 
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wall of ice four and a half feet thick, the 
vessel came to a full stop. 

It was midnight. The ship was thirty 
miles from the island. ‘Three hours 
later another attempt was made to break 
through. By dint of herculean labor, the 
ice-breaker battered her way for seven 
miles in four hours! . 


HEN the weather cleared a bit, 
Hope Island was sighted, a black 
granite mass. But the route to rescue 
lay beyond the island, around it and to 
the north. Foyn Island, where radio 
dispatches had reported the camp of the 
Italia’s crew, was situated nearly ninety- — 
four miles from King Charles Land, 
north of Hope Island. 

For two days more the Malygin fought 
the imprisoning ice in vain. Then it was 
decided to send out the plane. Babush- 
kin, accompanied by a mechanic, a 
hydrographer, and a radio operator, took 
off from a hastily constructed scaffolding. 
But fog suddenly swooped upon both 
ship and airplane. Babushkin, then 
thirty miles from King Charles Land, 
returned. Shortly after the aviators 
were back on board, 2 radio report was 
received telling that Amundsen was lost. 

At midnight of the following day the 
plane took off again on what was ex- 
pected to prove a six-hour flight. But 
fourteen hours of anxious waiting fol- 
lowed! In that time, fog twice completely 
enveloped the ship. Then the plane 
returned. The aviators were safe. They 
had reached King Charles Land and, 
after frightening off three polar bears, 
had cached gasoline cans and planted 
the red flag of the Soviet. 

A couple of days later, motors having 
been overhauled, Babushkin started on a 
direct flight to Foyn Island. An hour 
after he took off, radio contact between 
the plane and the ice-breaker was broken. 


URING the five days that followed, 

when no word from the plane was 
received, the Malygin, jammed in by the 
ice, escaped shipwreck on Hope Island 
by what seemed a miracle. The 
ice-breaker lay helpless, motion- 
less, waiting. Slowly countless tons 
of ice crowded closer. The wind 
howled in the rigging. Enormous 
floes, climbing higher and higher 
like monstrous white beasts, ground 
against the groaning ship. Inside, 
the Malygin’s partitions began to 
crack. 

And always the pitiless, blinding 
glare of endless Arctic 
snow under the mid- 
night sun. A great ice 
field approached and 
splintered the hull. An- 
other one, still heavier. 
The ship was tied up 
with huge hawsers to 
anchors of ice; made 
fast to a gigantic floe. 

Meanwhile, the radio 
operator stuck to his 
post. Every ten min- 
utes he sent the call, 
“ Malygin, airplane, 
where are you?” No 
answer. He received a 
message from Moscow, 
“Seek Amundsen to 

(Continued on page 154) 
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AVIATION 


ALEXANDER Kiemin, Sc.M. 
Professor of Aeronautics, New York University 


N AIRPLANE 
design, perhaps 
the most striking ad- 
vance has been in 
the cruising speed 
. of commercial 
planes, particularly 
of the transport 
type. Cruising 
speeds of 110 miles 
an hour were con- 
sidered satisfactory 
two years ago. Now the operators de- 
mand 130 miles an hour. The advance is 
due mainly to refinement of streamline. 
The commercial airplane begins to look 
more and more like a racer. 

In airplane safety, a significant step is 
increased experimentation with the lead- 
ing edge slot, perhaps the greatest safe- 
guard against the much dreaded spinning 
nose: dive. 

In the power plart, the outstanding 
event of the year is the flight test by the 
Packard Motor Company of an air- 
cooled radial Diesel engine, weighing 
only three pounds per horsepower. The 
greater economy of the Diesel means a 
far greater range for the airplane, and the 
use of heavy fuel in the Diesel is the 
greatest protection against fire. 

Interest in the autogiro has been re- 
vived by its flight from London to Paris. 

There has been a tremendous revival 
of interest in airships. Though the ocean 
crossing of the Graf Zeppelin was check- 
ered, many authorities regard the air- 
ship as the only craft for trans-Atlantic 
travel. 

It is gratifying to see the enormous 
extension of American Air transport. 


fF 


COMMUNICATION 
R. W. Kino, Pu.D. 


Editor, Bell System_Technical Journal 
ERHAPS _ the 


most outstand- 
ing event of 1928 in 
the communications 
art was the joint 
meeting of some 
1,000 engineers in 
New York and 500 
electrical engineers 
in London, the trans- 
Atlantic telephone 
tying the two 
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groups together almost as though they 
had been in one auditorium. During its 
second year, trans-Atlantic telephone 
traffic has grown rapidly and the first 
supplementary short-wave channel to 
carry the rising load was opened. 

Developments of previous years are 
finding expression in the continued 
growth of the telephone cable network 
connecting important cities, about 2,000 
miles having been constructed during 
the year. Carrier types of telephone and 
telegraph circuits are assuming great 
importance and during the year a new 
carrier telephone system designed for 
lines from fifty to 200 miles in length 
was widely installed. 

In the entertainment field, the tele- 
phone companies have made new ad- 
vances in the adaptation of circuits for 
tying broadcasting stations together. 
The new art of talking motion pictures, 
which bids fair to create as great popu- 
lar interest as broadcasting did, uses 
acoustical apparatus that has arisen 
within the communication art. Scarcely 
less spectacular may finally be men- 
tioned the sending of television images 


by sunlight. 
ENGINEERING 
By F. W. PEgEk, Jr. 


Consulting Engineer, Genera! Electric Company 
HAT have 
been the 

most important ad- 

vances in electricity 
and electrical en- 
gineering? ‘To an- 
swer in a few words 
is difficult, so bound 
up with almost ev- 
ery phase of human 
activity has the sub- 
ject become. 
Among the 
accomplishments of electrical engineers 
in the past year must be included the 
remarkable advances which have brought 
much nearer the day of practical tele- 
vision, a joint meeting of electrical engi- 
neers in London and New York by radio 
telephone, the televox for automatically 
controlling electrical equipment, the 
application of vacuum tubes to many new 

fields, the development of the 900,000- 

volt cathode-ray tube, the solution of 

stability problems of long-distance high- 

voltage transmission, the 50,000,000- 

cycle tube with ten-kilowatt output, 

photo-electric tubes of greatly increased 
sensitivity, perfection of the radio beacon 
for guiding aviators, and the establish- 
ment of the study of lightning on a truly 
engineering basis. 

Commercial installations of highly 
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What the World Owes to 1928] | 


Leaders in Many Fields of Applied Science Tell of 


the Year’s Most Valuable Contributions to Progress 


efficient hydrogen-cooled rotating equip- 
ment, generating stations designed for 
turbines using 1,200 pounds steam pres- 


sure, decided advances in electric weld. ~ 


ing, further fields invaded by electrie 


i 


heating, new speed and efficiency records” 


by electric ships —these and many more 
advances must also be included. 


A 


ey ie 


ae Mees, D.Sc. 
Director, Devoe ‘Re sitar Eastman Kodak 
Company 
HE _ tendencies 


in photographie 
progress shown in 
1927 have develop- 
ed further during 
the past year. 

Panchromatie 
film sensitive to all 
colors has almost 
displaced the old 
noncolor _ sensitive 
film for the produe- 
tion of theatrical motion pictures. Re- 
versible panchromatic film for the ama- 
teur movie maker has also appeared on 
the market and is rapidly coming into 
favor. 

In the field of standard motion picture 
production, by far the most important 
innovation is the introduction of sound 
records. These are at present made by 
several different methods and the pro- 
cedure is by no means standardized, but 
it is evident that the recording of sound 
will play an important part in motion 
picture technique in the future. 

The greatest sensation of the year was 
the announcement of a perfected process 
by which amateur cinematographers 
could make films in natural color instead 
of in monochrome. The process involves 
only the addition of color filters to the 
camera and projector and the employ- 
ment of a special film. The results have 
been generally approved as of excellent 
quality. Difficulty of duplication and 
restriction of the size of image owing to 
loss of light by the absorption of the filters 
are confining the process to the amateur 
field for the present. 


TRANSPORTATION 


Frep W. SARGENT 
President , Chicago and Northwestern Railway'Company 


ie THE year just past a pound of coal 
has been made to move a ton load of 
freight 7.74 miles, while in the previous 
year a pound of coal moved a ton 7.4 
miles. That is a gain of about five per- 
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what great discoveries, useful inventions, and gifts of knowledge will it best 
be remembered? We put these questions to recognized authorities in the various 


Ts year 1928 passes into history. What was its importance to you and me? By 


fields of science. 


We asked them to tell the readers of POPULAR SCIENCE 


MONTHLY briefly what, in their opinion, were the outstanding advances of 


the last twelve months. 


Their interesting answers, which appear on these 


pages, will aid you not only to keep in step with the front ranks of science, but 
to view with new understanding the prospects of still greater progress to come. 


cent, seemingly in- 
significant on _ its 
face; yet it meant 
a saving of 3,800,000 
tons of coal. 

Railroads have 
made marked ad- 
vances in utilizing 
modern and im- 
proved appliances. 
Automatic train 
control is coming 
into general use. 
Roller bearings on passenger cars are 
proving their worth. Cast steel tenders 
for locomotives, and cast steel trucks for 
cars, promise marked economies. Larger 
and better freight cars are becoming 
widely used. Many roads have been 
improving terminals and installing hump 
yards with electric automatic car re- 
tarders. 

Elmer Sperry appears to have de- 
veloped an electrical machine that will 
detect possible flaws in steel rails. And 
I think we have learned that we can lay 
rail seventy feet in length instead of 
thirty-nine feet, thus reducing the num- 
ber of rail joints and otherwise providing 
a better and a smoother track. 

Superheaters, syphons, back pressure 
steam gages, better boxes and grates, and 
larger power units have improved the 
steam locomotive. Gas-electric and 
Diesel cars have been introduced, largely 
on light branch line runs and may 
gradually supplant the steam locomotive 
for certain classes of terminal service; 
but for general heavy switch and road 
haul business the steam locomotive has 
yet no equal either in economy and 


efficiency. 
a 


RADIO 


Davip SARNOFF 
Vice-President and General Manager, 
Radio Corporation of America 
HE radio art in 
1928 largely 
emerged from the 
period of discovery 
to the application 
of electrical and en- 
gineering principles 
already developed 
in the laboratory. 
Chief of these de- 
velopments was the 
perfection of the 
A.C, tube. 

The use of radio in the home has been 
reduced almost to the simplest terms. 
The new A.C. tube has stabilized the 
operation of the modern receiving set. A 
practically inexhaustible source of power 
has been made available for radio from 








the electric light socket. Problems of 
installation, operation, and maintenance 
have been simplified. Other refinements 
have been in the direction of unicontrolled 
tuning processes and better tonal qual- 
ities. 

Further fundamental progress in radio 
must await the results of continued re- 
search into the wave channels of space. 
Our vision has been widened by the 
exploration thus far of short-wave chan- 
nels. But there are many problems to 
solve. We have not yet plumbed the full 
possibilities of short-wave transmission. _ 

Until research determines the best 
channels of transmission and experiment 
teaches us how best to utilize them, 
television, despite technical progress made, 
must remain primarily a_ laboratory 
development. Demonstrations made dur- 
ing the year, however, showed marked 
progress in the electrical and mechanical 
components of sight transmission. 


ces 


ASTRONOMY 


Hariow SwHapcey, Pu.D. 
Director, Harvard Observatory 


HE year is no- 

table above all 
things in instrumen- 
tal development, es- 
pecially in the plan- 
ning or building of 
great telescopes. 
The United States 
Bureau of Stand- 
ards has succeeded 
in casting a glass 
disk nearly seventy 
inches in diameter and eleven inches 
thick. to be made into one of the largest 
telescopic mirrors in the world, at the 
Perkins Observatory, Delaware, Ohio. 
The new sixty-inch reflecting telescope 
for the southern station of Harvard 
Observatory. has been nearly completed 
and will be erected, during next year, 
near Bloemfontein, South Africa. This 
will be the largest telescope in the south- 
ern hemisphere. The Dina Foundation 
of Paris is reported to have assured tlie 
gift to France of a great Alpine observa- 
tory, equipped with a large reflecting 
telescope. Gifts totaling about half a 
million dollars have been made for the 
building of a modern observatory at 
Stockholm, Sweden. Funds are becoming 
available this year for initiating work on 
a 200-inch reflector, the greatest telescope 
of the world, planned for California. 

Among the notable noninstrumental 
developments are contributions from 
Holland, Canada, and America to the 
evidence that the whole Galaxy rcetates 
around a distant center in the southern 





Milky Way, and discovery and measure- 
ment at Harvard and Hamburg of clouds 
of galaxies at distances up to a hundred 
million light years. 
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CHEMISTRY 


ArtuHur D. LITTLE 
Chemical Engineer, Research Inventor 


NE cannot do 
more than indi- 
cate in the briefest 
way a few of the 
more important re- 
sults of the year’s 
great activity in 
chemistry. 

Much encourag- 
ing progress has 
been made in the 
chemistry of cancer. 

There has been a 
very notable synthesis of cane-sugar. 

The production of alcohols and other 
compounds from petroleum and natural 
gas is an accomplished fact. 

Beryllium, the lightest known metal, 
is now produced in small quantities, and 
a process has been developed for plating 
aluminum on other metals. 

It has been demonstrated that wrought 
iron can be produced on a large scale 
without puddling. 

The year has brought many proposals 
for the utilization of cornstalks and 
other agricultural wastes as raw mate- 
rials for industry, and much study is 
being devoted to the production of 
protein foods from yeast. 

Vitamin D, an essential constituent of 
foods, is being produced commercially 
through the agency of ultra-violet light. 

Synthetic processes requiring ex- 
tremely high pressures are rapidly find- 
ing a place in chemical industry. 

Perhaps the most significant of all 
developments is the discovery by Dr. 
Robert A. Millikan of the powerful cos- 
mic rays, which stream upon the earth. 


AUTOMOBILES 


ALFRED REEVES 
General Manager, 


National Automobile Chamber of Commerce 
HILE no out- 
standing de- 

velopment marked 

1928, trends were 

important, the most 

obvious relating to 
body style. Dame 

Fashion has added 

her fickle influence; 

(Cont. on page 138) 






























































The time may come when no one will think of 
appearing in public without his glasses, any more 
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than he would go out now without his clothes. 
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Surprising Tests Show Why More than Half the World Now 
Need “Specs” —Interesting New Facts About Your Eyes 


VERYBODY in the world 
is threatened with spec- 
tacles. 

The percentage of peo- 

ple whose eyes are already 
glassed-in. increases daily. Nearly 
half of a group of typical school 
children tested a few weeks ago by 
the United States Public Health 
Service were found to need glasses. 
Among four million children re- 
ported during 1927 to the Guild of 
Prescription Opticians, more than 
half proved to be in similar need. 

In England, R. C. Raphael, of 
the National Institute of Industrial 
Psychology, recently estimated the 
bad eyes in the working population 
as between fifty and sixty percent. 
Dr. Ernest Clarke, speaking before 
the Royal Society of Medicine, 
urged that every eye found to be 
even slightly imperfect be corrected 
immediately by glasses; which 
would mean these eye aids for 
almost everybody, since oculists 
report that absolutely perfect eyes 
are virtually unknown. 

More significant still is a recent 
British experiment, just reported 
by a governmental scientific or- 
ganization, the Industrial Fatigue 
Research Board. Going into two 
typical workshops engaged in fine 
work, experts of this board per- 
suaded every employee to put on 
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HEN your eyes feel tired and you 

are advised to consult an oculist, 

probably you are inclined to 
scoff. You believe that the professional 
charts and lenses, like the strange in- 
strument above, are merely part of a 
conspiracy to burden your nose with 
spectacles. 

And yet, Dr. E. L. Jones, an authority 
on nervous disorders, announced re- 
cently that simple eyestrain may pro- 
duce such serious consequences as heart 
disease, anemia, and insomnia. 

The discoveries and tests described in 
this article are of importance to every 
man who strives for success in his work. 
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properly fitted glasses, whether he § 


really needed them or not. The 
result, astonishing to everybody 
except the experts, was that the 
workmen turned out more and 
better work than ever before with- 


out being a bit more tired at the § 


end of the day; most of them 
found, indeed, that they were less 


tired. Glasses for everybody proved | 


to be the best production stimulant 
and efficiency improver that those 
factories ever discovered. 


ROM this to compulsory glasses 

for every worker, or even for 
every citizen, is not an unthinkable 
step. The time may come when 
every human being will be fitted 
with glasses on emerging from the 
cradle; when no one will think of 
appearing in public without his 
glasses any more than he would ge 
out now without his clothes. 

The usual idea is that all this 
indicates deterioration of human 
eyesight. We remember Abraham 
Lincoln studying law books by the 
light of the cabin fire or Daniel 
Boone and Kit Carson recognizing 
friends or enemies twenty miles 
away across the plains. Such eyes, 
we say, no longer exist. Too much 
reading, or artificial light, or some 
other modern circumstance, has 
ruined American eyes. Still clearer 
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evidence, said Carrol B. Merritt, New 
York publisher, recently, is the public’s 
insistent demand for larger and larger 
type in newspapers, magazines, and 
books. Small-print books, considered 
satisfactory by our grandparents, will 
neither be bought nor be read by the 
weak-eyed generation of today. 


IS by no means certain, however, that 

modern eyes are really worse than 
those of our grandparents or even of our 
remoter ancestors of caveman times. 
Imperfect eyes are nothing new. ‘Two 
generations agothe great German physicist 
Professor Helmholtz is reported to have 
said that if any optician sent him an in- 
strument so imperfect as a human eye, 
he would send it instantly back. The 
Italian astronomer Galileo, who died in 
1642, is said to have made a similar 
remark. 

But such criticisms judge the eye as 
though it were a telescope or micro- 
scope, suitable only for that one thing 
and required to be perfect in it. As Sir 
John Parsons of London pointed out re- 
cently, the human eye is a half dozen in- 
struments in one. It is a camera with 
automatic focus adjustable from an. in- 
finite distance to three or four inches. 
It has a range of sensitivity, without 
either overexposure or underexposure, 
thousands of times greater than any 
photographic plate. It is an excellent 
light-measuring photometer; it is a color- 
imeter, a stereoscope, and a range finder, 
all combined. 


ND all these separate instruments are 
contained in the same tiny, mobile 
sphere less than a half inch in diameter. 
Like the jack-of-all-trades who is a 
mighty useful man to have around after a 
shipwreck or in any other emergency, the 
eye makes up.in versatility what it lacks 
i precision. Eyes have served men well 
for perhaps a million years. Possibly the 
present world-wide failure of eyesight is be- 
cause we are asking too much, not because 
human eyes are going back on the race. 
The new British experiment with 
glasses for every worker supplies a clue as 
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How wagon-wheel chart appears to 
an astigmatism sufferer. Spokes are 
seen clearly only in one direction. 
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; to just what this ex- 
' cessive demand is. The 
» trouble, it suggests, is 
that we ask our eyes 
nowadays to do more 
accurate focusing than 
ever before and that we 
insist on maintaining 
this focus too continu- 
ously. In addition to 
their age-old work as 
the body’s jack-of-all- 
trades, measuring col- 
ors and estimating the 
intensities of light and 
fixing the distance of 
objects in front of us, 
we demand that our 
long-suffering optics 
behave with all the 
precision of perfect mi- 
croscopes or telescopes. 
It is as though some 
apartment - dwelling 
family expected a good 
cook and housekeeper, 
whe could help out also 
by making all the 
family’s clothes, to be, 
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on top of everything else, an expert piano- 


tuner and able to fix the radio. 

Two kinds of work were included in the 
British experiment. In one of the work- 
rooms people were engaged in threading 
looms, sometimes handling more than 100 
needle-eyes to the inch. The other work- 
room was devoted to assembling small 
parts for the interior of electric lamps. In 
the two cases the prescriptions of the 
oculists were similar. First, any defects 
of each worker’s eyes were determined 
and allowed for. Next, the worker was 
given a pair of spectacles, the lenses of 
which were adjusted not only to his own 
eyes but to the precise distance of his 
work in front of him. Thus the strain of 
keeping his eyes focused on the work was 
avoided. His seeing was done at precisely 
the distance and adjustment easiest for 
his eyes. It was as though an ingenious 
photographer, intending to take a great 
many pictures all precisely alike and at 
the same distance, should construct a 
camera focused permanently for that 
distance and adjusted precisely for that 
kind of a photograph. 


Lp e a photog- 
rapher _ focuses 
a camera he usually 
screws the whole front 
of it in or out very 
carefully and exactly 
until everything is pre- 
cisely in focus on the 
sensitive plate. To do 
this perfectly, as every 
amateur photographer 
knows, is not easy, 
even with accurately 
ground lenses, precisely 
cut screws, and heavy 
metal guides to hold 
the camera box abso- 
lutely true. Still more 
difficult is it with the 
human eye, which is 
merely a sack of flex- 
ible membranes dis- 
tended by liquid and 
not held by anything 
rigid. Even the lens of 










So long as Papa and Mama 
Caveman never had to look at 
anything much smaller than an 
animal, poor eye tocus mattered 
little. But times have changed. 
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the eye is an elastic structure, never 
precisely the same shape for two minutes 
in succession, It is as though a photog- 
rapher tried to take first-class photo- 
graphs by using a lens of table gelatin 
stuck on the mouth of a rubber hot water 
bottle to act as a camera. 

So long as mankind never had to look 
at anything much smaller than animals 
to be hunted or joints of meat roasting in 
the fire, which were the tasks of Papa and 
Mama Caveman, a poor eye focus made 
no great difference. « 

But times have changed. Everybody 
reads type, much of which in spite of Mr. 
Merritt’s emphasis on its prevailing en- 
largement, is still far too smaH for average 
eyes to focus on in comfort. Nearly 
everybody has jobs requiring close and 
accurate vision of machines or fabrics or 
something. We have come suddenly to 
demand of little brother’s camera the 
same grade of work that a hundred-dollar 
professional instrument would do. 


ONTRARY to what most people be- 
lieve, it is not the lens of the human 
eye which plays the chief part in focusing 
it. If our eyes had to depend entirely on 
their lenses the eyeballs would need to be 
nearly three times as long as they are, 
which would make them stick out an 
inch or so in front of the face like a 
lobster’s. In reality, about two thirds of 
the work of making a useful image on the 
sensitive nervous retina of the eye is 
done by the front surface of the eye it- 
self; by that transparent, sensitive mem- 
brane called the cornea, over which the 
tears flow and which hurts so painfully 
when the eye picks up a cinder. This 
cornea is curved, like the bulging front 
of a lens, and it acts in the same way. 
This explains why it is so difficult for 
human eyes to see under water. If water 
instead of air is in contact with the front 
surface of the eye the cornea cannot per- 
form its lenslike duties. The job of 
image-making is thrown entirely on the 
real lens inside the eye, and usually 
proves too much for it. Accordingly, the 
eyesight of a diver with his eyes open 
under water is always blurred and im- 
perfect, as though he were wearing glasses 
badly out of focus. When an eye is in the 
air the lens needs 
merely to help the 
curved front surface, 
its chief duty being to 
change the focus 
(Continued on 


page 156) 
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A Fighting Skipper of the Air 


The Enthralling Story of Dr. Hugo Eckener, Master of 
the Giant Graf Zeppelin, the First Air Merchantman 


AFELY stored in its home hangar 

at Friedrichshafen, Germany, the 

Graf Zeppelin, largest aircraft in 

existence and the world’s first 

commercial dirigible, rested after 

her record-breaking eastward Atlantic 
crossing from America. 

Greeted with booming of cannon and 
ringing of bells following a trans- 
oceanic flight accomplished in seventy- 
one hours and twelve minutes, the 
great airship inspired an elated Ger- 
man population with hopes of the 
speedy establishment of a regular Zep- 
pelin service between the Fatherland 
aad this country. 

The Graf's arrival in Friedrichshafen 
occurred just three weeks after her de- 
parture on a trip to the United States 
and back. Reviewing the journey, 
which had been undertaken to demon- 
strate the possibilities of lighter-than- 
air craft as passenger and freight car- 
riers, Dr. Hugo Eckener, designer, 
builder, and commander of the huge 
air liner, while confident of a rosy 
future for great aerial ships, did not 
appear to share the unqualified en- 
thusiasm of his countrymen. 

His experiences on both the out- 
ward and homebound courses had 
shown him, Dr. Eckener announced 
upon landing, that quicker and strong- 
er dirigibles will have to be built before 
regular passenger service can be estab- 
lished with fair expectation of con- 
tinued safety and success. 

This opinion of his tallied with views 
he expressed to me shortly after his 
arrival on this side of the Atlantic. 
Desirous of seeing the latest wonder of 
the air, and more especially of meeting 
the man who constructed her and 
piloted her safely across the water, I 
went to Lakehurst, N. J., where the 
huge Naval hangar, harbor of the 
proud Los Angeles, was to house the 
Graf during her stay in America. 


if WAS 5:38 o'clock of a bleak and 
chilly autumn evening, when the 
Zeppelin touched American soil after 

a storm-ridden voyage from Germany, 
during which she covered 6,300 miles 

in one hundred eleven and one-half 
hours of record-breaking nonstop long 
distance flight. The builder and skip- 
per of this new leviathan of the air and of 
ner sister, the Los Angeles; before her, 
stepped down on terra firma and quickly 
crossed the field to the hangar. 

Of generous proportions, gray-thatched, 
ruddy-cheeked, Dr. Eckener resembled a 
sailor more than a flyer, an admiral rather 
than an aviator. With his jaunty, clipped 
moustache and diminutive chin-whisker, 
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his merry blue eyes and ready smile; with 
his air of well-fed solidity that did not 
dull a definite sense of thorough-going 
efficiency, he needed but an opulent velvet 
costume, sword, and buckled shoes to 
seem an incarnation of one of Rem- 


brandt’s or Van Dyck’s portraits of 
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A close-up view of the giant dirigible Graf Zeppelin 
as she settled to touch the soit of America. 


ITH the conquest of the air 

new realms of romance loom 

in the clouds, new and pic- 
turesque figures command world- 
wide attention. Of these modern 
Columbuses, few have captured 
public imagination more than the 
jaunty skipper who bilt and pi- 
loted the huge dirigil cross the 
storm-swept Atlantic nd back. 
Here is told the pictu_. .que story 
of Dr. Hugo Eckener and his dra- 
matic adventures. 








seventeenth century Dutch burghers. 

This portly man, radiating power and 
good nature, is the master skipper of the 
air, the idol of the German people, and 
the hero of two continents. 

As he entered the huge naval hangar, 
he caught sight of the Los Angeles, which, 
as the ZR-3, he piloted to this country 
four years ago. He made a gesture of 
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greeting toward the airship the Unig p 
States won as a war prize. And a broag 

smile overspread his features as he ex 
claimed: ai 
“Da ist mein Schatz!” | 
Literally translated, the German wordgy) 
“There is my treasure.” B te 
colloquially, ““Schatz”’ is often used im® 

the sense of “‘sweetheart.”’ And so, ¢ 
the American vernacular, what Dr 

Eckener really said was: 

“Yes, sir, that’s my baby!” | 
His eyes caressed the “baby”—ay 
- 


meant: 


a 


656-foot one!—with a glance as pro 
and tender as any father ever bestowe 
on his child. 


HE gesture, the words, the affee 

tionate look—they all were typically: 
of the big, jovial Commodore, whe 
despite his many university degree: 
his commanding position as head ¢ 
the Zeppelin Works at Friedrichshafem 
his achievements as a scientist a 
engineer, and his unique accomplish 
ments as builder and master of th 
largest aircraft ever conceived, has re 
mained so thoroughly human ths 
thousands of little Gretchens an¢ 
Fritzes in the German schools volum 
teered their pfennigs when it becami 
known ibat “der grosze Luft Kapa 
taen” (the great air captain) had ape 
pealed to his people and governmeml 
for financial aid in building the 
Zeppelin. 

A kindly soul offered him a huge cigate 
—a, veritable Zeppelin among weedsy 
Lighting it with elaborate care ail 
drawing the first puff, he sighed witl 
intense contentment and szid: 5 | 

“Ah! The first in four and a hali® 
days!” 

Seldom have I seen so much relish} 
and enjoyment expressed in a hum 
countenance. 

Then he was ready to tel the ste ‘ 
of the historic flight, for though he ; 
slept only eight hours out oi the ome™ 
hundred eleven and one-half the tripe 
required, he appeared fresh ana Wi® 
wearied. 


E TOLD how he undertook th 
voyage regardless of bad-weatheny} 
warnings to prove the air-worthne 
of his great ship as a passenger limr any 
mail and freight carrier. And proudy i 
emphasized that “the little accident,” a 
he called the ripping of the port horizonté 
stabilizer in a storm 2,000 miles out ovii 
the Atlantic ocean, had served to he 
him prove his point! % 
For the most part, he spoke in co ree 
Epxglish with a strong Teutonic accyy 
But every so (Continued on page 4 
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Dr. Hugo Eckener—Builder and Master of Air Liners 
His latest answer to critics of lighter-than-air craft is the Graf Zeppelin, mightiest dirigible ever launched, which 
” he designed, built, and navigated across the Atlantic, as he did the ZR-3, now the Los Angeles, four yéats ago. 
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EMEMBER the days when it was a 
popular pastime to see how many 
automobiles you could call by 
mame as you met them on the 

road? Well, aviation today has arrived 
at that same thrilling stage of public 


interest. So, on these pages, we are pic! 
turing most of the leading makes of air. 
planes now operating in America. Hoy 
many of them can you identify? Here 
a chance to acquaint yourself with the 
latest flying craft. 





Familiar sights at almost any fiying 
field are the diminutive three-passenger 
Waco biplanes, popular for sport and 
business. Here are three of them in line. 
You can identify the Waco by its char- 
acteristic round rudder and elevators. 





One glance at the trim lines of this monoplane tells you it~ 
is built for speed. It is a four-passenger Stinson Junior, anj ~ 
this model ie especially equipped for racing. A notabk ™ 
feature is a third landing wheel under the tail of the plang, | 
replacing the tail skid which is common to most airplanes, | 


Below is another popular sport 
biplane — the Swallow — photo- 
graphed in flight above an airport. 
A distinguishing mark of this ma- 
chine is the notch in the trailing 
edge of the upper wing, just above 
the cockpit. The Swallow is built 
by a company which is said to be 
the oldest commercial airplane 
concern in: the United States. 





The rugged Travel Air cabin mono- 
plane, type 6,000, used by air trans- 
port lines for passengers and mail. 
This photo was taken 10,200 feet up. 


The American Eagle, a biplane for sport and busi- 


counterpart of the Waco in general appearance. 


Left: A Pitcairn Super Mailwing biplane leav- 
ing the ground. This machine and others of 
the same type carry the night mail along the 
southern route from New. York to Atlanta. 


Long, slim lines distinguish the Cessna monoplane, a cabin craft for 
three or four passengers. Another remarkable feature is the position 
of the landing wheels, which are placed well forward as an added 
safeguard against the plane’s nosing over in case of rough landing. 
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Here is the baby of the aviation world—the Heath monoplane. Louks 
like a toy, doesn’t it? But it will carry one person at the speed of 130 
miles an hour— if that person is not extra large and heavy. It is one of 
the smallest of “‘flivver’’ planes. In the air it buzzes along like a bug. 






The trim Travel Air biplane, widely used for private flying. You can 
spot it by the short lower wings, the upper wing notch above the 
pilot’s cockpit, and the pronounced stagger at which the wings are set. 


5 ft Se Pi 
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Here’s a real coupe of the air—the Monocoupe, a stubby, sturdy cabin 
of strikingly small dimensions. It seats two persons, cruises 
at nearly ninety miles an hour, and is a popular ship with private pilots. 





One of the least expensive of all commercial planes is this Alco biplane, 
which has been found especially adaptable for use in training student 
flyers. It has a wing spread of thirty-two feet, and is driven by a 100- 

power motor. Although not particularly speedy, its stability and 
ease of handling make it well suited to the beginner’s first attempts. 


They call it the speediest of commercial planes—the Lockheed Vega 
cabin monoplane, with its odd cigar-shaped fuselage and a top speed of 
168 miles an hour. This one is the Yankee Doodle, in which Art Goebel 
recently dashed across continent in record time of less than 19 hours. 






The luxurious Bach “‘Air Yacht,’’ one of the Seattle-San Francisco 
planes. It accommodates ten passengers, and boasts a heating and venti- 
lating system, hot and cold running water—even electric cigar lighters. 


Wh cae 
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This handsome Ryan brougham, a sister ship of Colonel Lindbergh’s 
famous trans-Atlantic plane Spirit of St. Louis, carries five per- 
sons in its cabin and travels at a cruising speed of 108 miles an hour 





An odd compromise between monoplane and biplane—the Buhl “Air- 
sedan,’’ a cabin biplane with room for four passengers and the pilot. Its 
lower wing is extremely narrow for a biplane and is set forward at a con- — 
siderable stagger. Its 200-horsepower motor drives it at a cruising speed of "fe ely 

ninety-five miles an hour. The wing span of the ship is forty-two feet. / ~ 
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A Boeing mail plane, photographed in flight 
over the Ruby Mountains of Nevada. These 
swift biplanes carry mail, passengers, and 
express between Chicago and San Francisco, 
and fly along the Pacific Coast to Seattle. 


Above is the “‘Robin,”’ ongg 
the latest and finest of C 
planes. A three-seater, 
cabin monoplane, it is desi 

to equal a costly au 

in comfort and conveniens 


Many amateur pilots fly the 
slim-bodied Eaglerock biplane, 
shown at the left flying over 
Colorado Spriags, Colo. Notice 
that the upper wings are 
mounted high above fuselage, 


ay 


A monarch of the air—the massive Stout all-metal cabin monoplane. 
These great Ford ships are used widely for passenger and express service. 








ike the famous Columbia which spanned the At- 
tic to Germany, every Bellanca craft is character- 
by extra slanting planes that give the ship the 

of “‘sesquiplane’’ or “‘monoplane-and-a-half.”’ 

he model above will carry fourteen passengers. 


You can hardly mistake the great Fokker tri- 
motor monoplane, such as Byrd, Amelia Earhart, 
and Kingsford-Smith piloted on their flights, 


A Stinson-Detroiter six-passenger cabin monoplane, like those of the 
Block-Schlee round-the-world flight and others for Mexico’s air mail, 








At the left is a Laird three-seater biplane The Douglas commercial monoplang— 
in flight. A speedy craft, it is popular for one of the few types of open im 
private and commercial service, and also winged planes. A biplane model of 
has been used in long-distance air racing. same make is used in carrving air 
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Another light three-seater, the Stearman biplane. Its short lower wings A commercial brother of Army bombers—the ten-passenger Keystone 
and shock absorbing struts for rough landings will help you to identify it. **Pathfinder”’ cabin biplane—taking off at St. Thomas, Virgin Islands. 


| as THEY FLY 


¥ 





A Ryan Brougham seaplane 
landing on San Diego Bay. Note 
the angle at which it first 
touches water. As speed de- 
creases, it settles on even keel. 













Left: One of the mightiest of 
seaplanes, a Fokker Super 
Universal, taking off from the 
Hackensack River, New Jersey. 


~ 














Above is one of the graceful 
Ireland flying boats, soaring 
close tq the waters of New 
York Harbor. Its odd- 
shaped body gives it the 
appearance of a huge winged 
fish. Notice how the engine 
ig mounted high and dry 
behind the wings and cockpit. 
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a twin-motored Si- - 
es Es ~ korsky Amphibi- For cruises off shore, the Fairchild cabin sea- 
an, above, is one plane offers air yechtsmen comfort and pleasure. 


you won’t forget. 
Its distinguish- 
ing marks are 
huge upper wings, 
dwarfed lower 
wings, and lofty 
twin rudders. 


At the left is the 
Boeing flying 
boat — a real 
speed boat with 
wings. You’ll 
know it by the 
pusher propeller 





mounted between Latest model Loening Amphibian, a roomy cabin craft 
the wings, and by that can alight either on land or water. The wheels fold 


streamlined mo- away into the hull when it is being used as a seaplane” \ ) 
tor boat prow. % 
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Swift as a dart is this Army standard pursuit plane, the single-seater Curtiss The Curtiss “Falcon” attack plane. Its function is to swoop upon enemy ie 
“Hawk.” It can fly 160 miles an hour. The réle of pursuit planes is to attack fantry or tanks and rake them with streams of bullets from its six machine gun 
the invading enemy aircraft in squadrons. Each plane carries two machine guns. There are bomb racks, too, in its lower wings. It speeds at 140 miles an hou, 


Speedy Winged Warriors of the Army 
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The Loening Amphibian open- 
type biplane, pictured below, is 
used by the Army for special ob- 
servation work. In this it holds 
the advantage over other military 
planes of being equipped to alight 
safely either on land or on water. 














One of the Army’s standard observation planes is this Douglas O-2H, 
a powerful two-seater biplane. It can climb to a ceiling of 17,000 
feet, or more than three miles—well beyond the range of enemy 
antiaircraft guns, where it can carry on reconnoitering operations. 
Its single motor drives it at a cruising speed of 115 miles an hour. 





The Keystone “Pirate,” ~ 
at the left, is Uncle © 
Sam’s standard light 
bombing plane. It can 
loose a ton of death 
dealing bombs upoa 
enemy troops and muni- 
tion depots. At this 
writing, enormous new 
bombers are _ under- 
going service tests to 
pick a heavyweight mate 
for this lighter type. 


Rookie cadets at the Air Corps Flying Schools get their first air rides 
in Consolidated training planes, like the one shown below. It has 
tandem seats for instructor and student, and is fitted with dual 





Another of the Army’s modern attack ships is the Boeing 
pursuit plane. Like the Curtiss ‘“‘Hawk,’’ it is a single-seater 
biplane, equipped with machine guns. You can tell it from the 
“Hawk” by its more tapered upper and shorter lower wings. 
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A triple threat to enemy: fleets—the twin- 
engined Douglas plane, used by the Navy 
for torpedo attack, bombing, and scouting. 


A Navy attack plane, the Boeing “Fighter.” 
It is convertible as landplane or seaplane, and 
can be catapulted from the deck of a warship. 


A group of Curtiss “Falcons” 
of the U. S. Marine Corps 
Observation Squadron, photo- 
graphed in flying formation. 
Falcons can be identified by 
the characteristic sweep-back 
of their upper wings, plainly 
seen in the above illustration. 


? 


This graceful re eT 
is the Navy’s PN-12 
gatecl plane, driven ty yy" mr / | 


twin air-cooled motors. 
Note the two forward 
cockpits, side by side. = / 


i * 


Saf 2 Mg REE 


Right: Loening amphibian, 
Navy model. It rises from 
water in twelve seconds or 
is launched from a catapult. 


Landplane, seaplane, or amphibian. The 120-mile-an-hour 
Vought “‘Corsair’’ observation plane can be converted into any 
one of these quickly. This photo’ shows it as an amphibian. 


Here is the speedy Curtiss 

“Hawk”? equipped with an air- 

cooled motor for service as a 

Navy fighting plane. Compare Another cf the Navy’s triple 
it with the Army “Hawk’’ pur- threats is the Martin 

suit plane on the opposite page. plane at the right. It is a 


In naval operations, it shares 
brunt of attack with Boeing 
Fighter” at top of this page. 


single-motored machine, which 
has proved particularly suit- 
able in recent tests for trans- 
port on an aircraft carrier. 
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Sidelights of Air Progress 


New Helmet for Pilots 


The latest improvement over 
the clumsy “football’’ headgear 
once worn by pilots is this light, 
close-fitting helmet of soft leather 
designed by the U. S. Army 
Signal Corps. Attached ear- 
phones and a telephone mouth- 
piece strapped to the chest 
enable pilot to hear messages 
undisturbed by the engine’s roar. 


Invents Magnetic 
Altimeter 
Leon Theremin, young Rus- 
sian professor whose “ether 
music” device was described 
not long ago in Poputar 
Screncze Monruty, is seen 
here with his latest inven- 
tion—a magnetic altimeter 
which, he says, tells a flyer his 
exact height above the earth 
an thickest fog. The device sets 
up an electromagnetic field 
about a recording instrument. 
This field, says the inventor, 
varies with the distance to 
earth; variations are recorded 
on a dial in terms of altitude. 


INCE May, 1926, the planes of 
one of America’s largest air 
transport concerns have 

flown more than 3,000,000 miles 
without injury to a passenger or 
loss of an ounce of mail or ex- 
press. Aviation owes its wondet- 
ful records of service not to any 
particular invention, but to 
hundreds of valuable ideas like 
those described on these pages. 


The **Whirlwind’s”’ 
Daddy? 
Years ago experts shook 
their heads when J. C. H. 
Ellehammer, famous inven- 
tor known as “the Edison of 
Denmark,’’ designed this 
first radial air-cooled avia- 
tion motor. Yet recently, 
when he exhibited his early 
model and posed for the 
above photo, he revealed 
that it is strikingly similar 
to its famous present-day 
descendant, the Wright 
“Whirlwind,’’ which drove 
Lindbergh, Byrd, and Cham- 
berlin across the Atlantic. 


To Guide Byrd Flyers 


When planes of the Byrd Antar. 
tic Expedition begin theit @ 
plorations over the South Pole 
ice cap, this new bubble sextant 
invented by Commander By 
will enable the pilots to establish 
their location quickly and « 
curately. Ralph L. Shropshiite 
assistant navigator of the expedi 
tion, is shown testing the device, 


Map Guides Air-Mail Clerks 


So rapidly are air-mail lines increasing tha 
pUat office clerks have to keep a miap of th 
routes before them while sorting the mails 
This picture, taken in the Chicago post office, 
shows the clerks handling a flood of ait-mail 
letters, guided by a wall map of the variow 
lies. Mail planes now fly 9,000,000 miles? 
year ovet lines traversing thirty-five state 
atid serving 62,000,000 people. Ten yean 
ago there was but one line covering 200 miles 


Testing Effects of High Altitude 


Sensatidhs exverienced by an airman 
climbing into rarefied atmosphere are dupli- 
cated on the ground with a new experimen- 
ta) appdratus (left) devised in Germany. 
In a steél tank the man being tested is sub- 
jected t6 decreasing air pressure and supply 
of oxygén. An observer notes the effects. 
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Gliders and Autogiros to Go on the Market—The 
Army’s New Bomber—Advances in F lying Science 


OON you will be able to purchase 
your own “training” glider or 
motorless flying machine, if you 
desire. In Michigan, according to 

a preliminary announcement, a newly- 
formed corporation plans to establish 
what is probably America’s first glider 
factory. Its first motorless model, towed 
into the air with ropes by a ground crew 
and kept aloft by the pilot’s skill in tak- 
ing advantage of rising breezes, is to be 
known as the PT-1, or primary training 
machine. A more advanced training 
craft, and other soarers for experienced 
glider pilots, will follow later. 

Glider flying as a sport in this coun- 
try received tremendous impetus from 
the recent Massachusetts glider flights 
of German experts, who declared that 
the United States abounds with ideal 
gliding country. The new manufac- 
turing firm, created to meet the de- 
mand for gliders, numbers among its 
directors Edward Stinson, William B. 
Stout, Capt. E. V. Rickenbacker, and 
other nationally prominent figures in 
the aviation and motor worlds. 


New Bombers Fly High 


W bombing planes which the 
Army plans to launch during the 
coming year will be able to drop their 
deadly missiles from an altitude of 
more than three miles. The new high 
“ceiling” will place these craft farther 
from the effective range of “archies,”’ 
or antiaircraft guns, according to Air 
Corps officials. Present bombers have 
a high-flying limit of about two miles. 
Moreover, the new craft will be able to 
drop bombs 200 or 300 miles from its 
base, an advantage of more than 100 
miles over the older type. 
Such planes are likely to cause new 
developments in war tactics. Already 
it is claimed that a delicate “me- 
chanical ear” developed some time ago 
to detect the hum of approaching bomb- 
ers can be rendered ineffective by send- 
ing a single scout plane flying close to 
earth near by. Its roar then drowns out 
the sounds of the bombers’ motors. 


Will Market Autogiros 


= autogiro planes are soon to be 
marketed, according to Juan de la 
Cierva, inventor of this novel “windmill” 
type of craft. In initial tests at Hamble 
Airdrome, England, a two-seater model 
developed eighty horsepower. 

The new model is similar to the larger 
autogiro in which De la Cierva recently 
made a successful 1,500- mile tour of con- 
tinental Europe, as described last month 
in Poputar SctenceE Monruty. 


Warns of Flying Ailments 
Wu man’s physique and person- 


ality change if aviation becomes as 
common as motoring? Grave flying ills 
may become general, in the opinion of 
Lieut. Col. Levy M. Hathaway, Chief 





Flight Surgeon, U. S. Army Air Corps. 
At least two serious ailments peculiar to 
aviators have already been noted by 
Col. Hathaway, based on his observations 
of Air Corps personnel. 

Eyes and ears are first to fail, he says. 
Nearly all veteran pilots are deaf to a 
certain degree, from continued exposure 
to motor roar, though all had good hear- 
ing when they entered the service. Eye 
strain and unbalanced eye muscles follow 
the prolonged eagle-eyed vigil of day and 
night flying. Other organs may be 





Safety Valve for Super-Dirigible 


LL» of passengers on the British military 
super-dirigible, the R-/0/, now under con- 
struction at Cardington, England, will be pro- 
tected by this huge maneuvering valve which will 
automatically regulate the gas pressure within the 
bag. The spring, which the mechanic is adjusting 
in the picture, holds the valve closed until pressure 
from within passes the danger mark. Then it al- 
lows the valve to open until enough gas has escaped 
to restore normel pressure. The picture gives an 
idea of the mechanical marvels embodied in the 
R-101 and its sister ship, the R-100, which are 
expected to inaugurate ‘trans-Atlantic passenger 
service next summer. They are the largest ships 
of the sky ever designed. Each will be twice as 
large as the Los Angeles. 


affected, Col. Hathaway adds, but it is 
too early to determine their permanent 
change, if any. However, he has noticed 
a high degree of neurosis, or nerve affec- 
tion, among aviators. 


Water or Air Cooling? 


Wass ocean-going planes, carrying 
100 or more passengers, may employ 
water-cooled engines, according to L. M. 
Woolson, Packard Motor Company aero- 
nautic engineer. ‘Such planes,’ he 
recently told the Society of Automotive 
Engineers, “will demand enormously 
powerful engines, and it is inconceivable 
that the great parasitic resistance of 
many  externally-mounted air-cooled 
power plants can be permitted.” 
Experts divide sharply on the respec- 
tive merits of air-cooled and water-cooled 
airplane engines in general. Advocates 
of the air-cooled type point to its light 
weight; its simplicity and freedom from 
mechanical trouble, as demonstrated in 
many transocean flights; its rapid warm- 
ing up, and its lesser vulnerability from 
projectiles. Champions of water-cooled 
engines, on the other hand, emphasize 





that these can be designed with less wind 
resistance; and that there is greater lati- 
tude in the design and placing of the 
engine, since adequate flow of cooling 
air is no longer required. 


Novel Launching Device 


oes G planes into the water from 
ship decks, so that they can take off 
under their own power, is made possible 
through the invention of a German en- 
gineer named Hammann. In this plan, 
which aims to rival the present method 
of launching planes directly with cata- 
pults, a slanting platform extends 
from the ship’s deck to the water's 
edge. A section of sail serves as a 
sort of cradle to lower the plane into 
the water, or hoist it aboard again. 
Tests of the new scheme are in 
progress near Warnemuende, on the 
Baltic Sea. The North German Lloyd 
steamship line has loaned the liner 
Roland for the purpose. 


Cables to Guide Planes 


LECTRIC cables buried under- 

ground would guide airplanes 
across treacherous mountain ranges 
and into airports, in a new system 
devised by a French inventor named 
Loth. Delicate instruments in the 
plane’s control cabin, Loth says, could 
enable the pilot to follow an earth 
cable 8,000 feet beneath him. 

A similar system has been success- 
fully tested as a means to guide a ship 
into a harbor. Here the guiding elec- 
tric line is sunk to the sea bottom. 


Dispel Fog by Heat 


RTIFICIALLY warming the open 
air over a landing field is the 
latest weapon against fog. In experi- 
ments areas up to 200 yards in diameter 
have been cleared in this way, Lieut. 
Albert E. Hegenberger, U. S. Air Corps, 
recently told the aviation section of the 
National Safety Council. However, it 
remains to be seen if this method is com- 
mercially practicable upon a large scale. 
Although calculations indicate that, 
theoretically, thirteen tons of coal an 
hour should clear a 400-yard-square field 
of fog of average thickness and drift, in 
practice more might be needed due to 
the heat’s dissipation in the open air. 


Tragedy Follows Record 


HE fog got Capt. C. B. D. Collyer, 

champion globe-circler, and his pas- 
senger, Harry Tucker, the other day. 
Their famous Lockheed plane Yankee 
Doodle, holder of two cross-continent re¢- 
ords, crashed in a fog upon an Arizona 
crag, killing both. 

They had bettered all existing records 
for speedy crossing of the United States 
from east to west only a few days before, 
making the New York—Los Angeles flight 
in twenty-five hours. 
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Detectives of Science Solve Mysteries Buried for Centuries! 


Lost Races: 

















Sifting new clues to the romance of ancient Carthage. Count 
Byron Kuhn de Prorok (right), leader of the Franco-American 


expedition into northern Africa, and Prof. Henry S. Washington, 
representing Carnegie Institution, examining mortar from a 


Phoenician altar. Above: Excavating tomb of Queen Tin-Hinan. 


r HE patient, careful sifting of 
some sediment encountered in 
the course of quarrying at Fol- 


som, New Mexico, recently 

- led Barnum Brown, paleon- 
tologist of the American Museum of 
Natural History, to the startling con- 
clusion that America was inhabited 
by human beings from 15,000 to 
20.000 years ago! 

‘These findings placed the begin- 
ning of man on this continent in the 
late Pleistocene period—centuries 
before the time previously fixed by 
theories accepted generally. 

Brown’s revolutionary discovery 
and the manner in which it was made 
strikingly illustrate the fact that the 
archeologist plays the fascinating 
réle of a Sherlock Holmes in the 
drama of modern science. The coun- 
terpart of Sir Arthur Conan Doyle’s 
genius of Baker Street lives and la- 
bors in the farthest reaches of the 
earth, where men of knowledge, un- 
quenchable enthusiasm, and unflag- 
ging persistence doggedly trace 
humanity’s footprints on the sands 
of time. 

To learn the details of man’s life 
back through the ages and from this 
rich lore of habits, customs, behavior, 


and languages to reconstruct his check- 
ered career, these scientists employ the 
methods that constitute the elements of 


—.~ 


In the heart of the Yucatan jungles the trailed to these 
magnificent remnants of ancient Mayan architecture. 





p Live Again! 





the Sherlock Holmes’s of archeology, whose latest 

exploits are recounted here. It is the story of faint 
trails that lead to strange Mayan cities buried in the 
jungle; of treasure, ages old, dug from the sands of the 
desert; of handwriting clues to vanished men. 


M tx thrilling than fiction are the adventures of_ 


By MICHEL MOK 


every good mystery thriller. For breath- 
taking suspense, tense. conflict, and the 
joy of ultimate triumph after harrowing 


hardships overcome, the archeolo- 
gist’s adventures not only rival but 
surpass those of the boldest and 
cleverest sleuth of fiction. 

He follows slender clues that take 
him from one end of the world to the 
other; he sifts to the bottom evidence 
so slight as to appear useless to the 
layman; he gathers facts from the 
test tube and the textbook; he makes 
deductions from the position and the 
course of stars; he deciphers codes, 
the key of which seems often lost in 
the mists of antiquity—yes, at times 
he even resorts to what resemble 
third-degree tactics to force reluctant 
witnesses to testify. 





ND in the end, his unremitting 
efforts, like those of the hero of 
detective tales, are crowned with a 
capture. He captures man in all his 
weakness, perhaps, but also in all his 
glory of intellectual, social, economic, 
and artistic development—man as he 
emerged from the dawn of primeval 
periods and slowly grew from a grop- 
ing, primitivecreatureintoa complex, 
masterful personality. 
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Some of the best ingredients that make 
mystery yarns are contained in the story 
of Barnum Brown's discovery, which 
showed that the inhabitants of this conti- 
nent from 15,000 to 20,000 years ago had 
attained a degree of culture comparable to 
that of the prehistoric Egyptians, and 
which was pronounced by leading scien- 
tists in this country and abroad “the 
best proof ever offered to date of the 
antiquity of man in America.” 


UARRYING at Folsom uncovered a 
Q sediment consisting mostly of wind- 
blown materials. This sedimentation, 
from four to nine feet deep, was subjected 
to expert examination. It bore the ear- 
marks of rainfall conditions that have 
been associated with the retreat of the 
glaciers in the Pleistocene age. 

Here was the first clue. The 
chronological phase of the investi- 
gation was established. Then the 
sediment was slowly removed and 
it was found that it had covered 
the bones of a herd of 
thirty bison of a species 
long extinct. Next, the 
archeologist and his as- 
sistants came upon the 
richest treasure. It was a 
mere handful of some six- 
teen arrowheads of chal- 
cedony and jasper, fluted 
and shaped like hollow- 
ground razor blades. All 
of the arrowheads but one 
were broken, but what re- 
mained showed a work- 
manship that equals if not 
surpasses anything hereto- 
fore discovered in Amer- 
ica. The fragments of 
these weapons revealed a 
technique like that possessed by the early 
Egyptians. On the basis of this evidence, 
Brown and his aides reconstructed a dis- 
tinct culture unrelated to even the earliest 
manifestations of intelligent human life 
previously encountered in this country. 

Keen detective work by De Moss 
Bowers, a California archeologist, recent- 
ly led to equally interesting results. A 
study of more than 7,000 skulls which he 
found along Santa Monica Bay gave 
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A Sherlock 
Holmes of ar- 
cheology, 
Ralph Glidden, 
unearths bones 
of mysterious 
“white Indi- 
ans” believed 
to have lived 
on Catalina 
Island, Calif., 
centuries ago. 


evidence of the fact that 
ancient inhabitants of 
the southern California 
coast were the world’s first dentists! 
Bowers saw that teeth had been artifi- 
cially extracted from some of the skulls. 
Several of the teeth had “fillings” of pul- 
verized stone and asphalt. He continued 
his digging with redoubled enthusiasm. 
Soon he found, among heaps of imple- 
ments and utensils, what were unmistak- 
ably dental instruments, fashioned of 
bone and shells. 
These findings served the archeologist 





Howard Carter, American archeologist, rolling back the shroud of King Tut-ankh-Amen’s coffin. 
The splendors of the ancient Pharaoh’s tomb came as a reward for sixteen years of patient search. 


Fingerprints of the Mayan civilization that flourished in Central America perhaps 
as early as 1,500 B.C.—a stone deity covered with many elaborate inscriptions. 





as the groundwork of an extensive thesis, 
in which he showed that only in one other 
place dental tools of such an early period 
had been found. That was at Babylon, 
but since those instruments were of metal, 
their origin must have been later. So the 
fact that the first dentists plied their 
trade in the region which now supplies the 
world with movies was scientifically estab- 
lished. 

No hero of detective novels ever did a 
neater piece of work than that accom- 
plished by Auguste Ferdinand Francois 
Mariette, the world-famous French Egyp- 
tologist. Looking for Coptic manuscripts 
—the writings of the early native Chris- 
tians of Egypt—in Alexandria, Egypt, in 
the second half of the nineteenth century, 
Mariette noticed some sphinxes in the 
gardens of high officials. When, some 
time later, he saw similar sphinx figures at 
Giza and Cairo, the idea occurred to him 
that all might have been transported from 
one single ruin. 

But where was that ruin? One day, 
while walking near Sappara, Egypt, 
he found a sphinx half buried in the sand. 
At that moment, by coincidence, he re- 
membered Strabo and a significant para- 
graph written by that Greek geographer 
2,000 years ago: “One finds also (at 
Memphis) a temple of Serapis in a spot so 
sandy that the wind causes the sand to 
accumulate in heaps, under which we 
could see many sphinxes.”’ 


SLENDER clue, but sufficient for a 
sleuth of the caliber of Mariette! He 
dug at the sphinx and found an inscription. 
Eureka! This was Strabo’s Memphis. 
This was the Egyptian Serapum where 
the sacred bulls were buried with a funeral 
worthy of a Pharaoh. Mariette gathered 
a group of workmen, stripped off the sand, 
and revealed an avenue of 141 sphinxes 
leading to the massive bull caskets housed 
in a quarter mile of galleries. 
“Elemental, Watson; elemental!” 
Another piece of scientific detective 
work, demonstrating the archeologist’s 
resourcefulness, some years ago resulted 
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in locating the exact site of 
the ancient American city of 
Quivera. 

A farmer near Riverton, 
Neb., plowing his field one 
day, hit upon a very old, 
grime-covered saddle stirrup. 
It looked so strange to him 
that he sent it to the state 
museum. Here it was recog- 
nized as being the exact 
counterpart of those used for 
centuries by Moorish horse- 
men and Spanish knights. 


ca discovery so stirred 
the Nebraska archeolo- 
gists that one of them, James 
W. Savage, made a trip to 
Madrid, where he delved in 
the Spanish court archives 
concerning the expeditions of 
Coronado, Castaneda Penalosa, and oth- 
ers to the Kingdom of Quivera. 

As a result of years of research, Savage 
and Dr. Robert F. Gilder, of Omaha, suc- 
ceeded in fixing the location of the City of 
Quivera, for which Coronado and the old 
Spanish conquerors searched so diligently 
and fought so valiantly. They found the 
ruins of the great ancient city on 
the Loup River, a tributary of the 
Platte. 

Secret codes! They certainly 
are recognized by readers of mys- 
tery fiction as one of the standard 
devices of detective tales. When 
the sleuth manages to decipher 
the cryptic writing, it is a pretty 
good guess that the solution of the 
enigma is close at hand and the 
book nearly finished. But here is 
a story of secret writing that was 
told in instalments covering hun- 
dreds of years! 


WENTY years before Colum- 

bus discovered America, some 
travelers among the ancient ruins 
of Persia were attracted by 
strange wedge-shaped characters cut in 
the rocks or molded in little tablets of 
clay. A few of the tablets were taken to 
the museums of Europe and kept as 
curios, and guesses were made from time 
to time as to what this curious language 
was. 

“Continued in our next!” Nearly 
three hundred years elapsed before any 
further progress was made. Then some- 
body noticed that the wedges were ar- 
ranged in three different 
formations. He guessed fm 
they were in three lan- 
guages—probably Persian, 
Susian, and Babylonian. 
His guess was an important 
one, and scholars became 
interested. 

In 1765, the tablets had 
been studied sufficiently to 
convince scientists that 
they should be read from 
left to right. Then the the- 
ory was advanced that a 
frequently occurring wedge, 
pointing downward instead 
of being horizontal, was 
used to separate the words. 
After this, progress was 
more swift. 

Several scholarly detec- 
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Uncovering a mysterious buried city in southern Nevada, discovered by a 
party led by M. R. Harrington of the Museum of the American Indian. 


tives were certain that they had discov- 
ered the signs for a, b, d, and other letters. 
One thought he had determined at last 
how many letters the strange alphabet 
contained. Another decided that a fre- 


quently appearing word in the ancient 





Under sands of the Libyan desert in northern Africa, archeologists 
are finding treasures of the ancient Roman city of J.eptis Magna. 


writings was apt to stand for “king” and 
spent years trying to get somewhere from 
that slender premise. ' 

Again, “continued in our next!”’ Some 
light and more confusion was thrown on 
the mystery when, in the early part of the 
nineteenth century, Prof. Christian Las- 
sen, an eminent Swiss scholar, discovered 
that the “cuneiform lariguage” (for that 
was its name) was a form of stenographic 
writing, not very much unlike modern 





. ' : ; ! 
Ruins of the royal palace in the 5,000-year-old city of Kish, once the center of the 
mighty Sumerian civilization, whose secrets have been dug from the desert by the 
Field Museum-Oxford University expedition. The palace covered two acres. 
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shorthand in principle. Some 
of the characters stood for 
letters, others for syllables, 
and others again for whole 
words. 

In 1847, Sir Henry Rawlin. 
son, then a young British 
officer, made a great discoy. 
ery. He found a cuneiform 
inscription on the rocks of 
Behistun, chiseled in Greek, 
Persian, and Babylonian un. 
der the personal supervision 
of Darius the Great, ruler of 
the ancient Persian empire 
from 521 to 485 B.c. The 
key was found at last! 





UT how long did it take 

Sir Henry to do this 

little detective job? After an 

entire year’s study, he sent to 

London a translation of the first two 

paragraphs, containing the name, titles, 
and genealogy of Darius the Great. 

Is there a sleuth in fiction more inter: 
esting than this amateur philologist, 
using up his annual leave sitting on the 
hot sands with field glasses pressed to his 
eyes, trying to read an eternal billboard 
which an ancient tyrant had 
carved high up on the rocks to ad- 
vertise his own fame and prowess? 

But Rawlinson’s discovery of 
the key didn’t make reading of 
the tablets an easy task, by any 
means. It remained an intellec- 
tual stunt of the first magnitude 
to work out a single one of them. 

To make a long story short, it 
was an American expedition, con- 
sisting of archeologists of the Uni- 
versity of Pennsylvania, that fi- 
nally solved the riddle. And what 
a riddle it was! Until this very 
day the scientific and theological 
worlds are agog as a result of the 
revelations. One of the tablets 
told of the deluge as having hap- 
pened not 4,000 but 36,000 years 
ago! Another related the history of the 
creation and fixed the time at a half mil- 
lion years before that! Another told of 
Noah, with a Sumerian instead of a 
Semitic name, and averred that he and 
not Adam ate of the forbidden fruit! 


UCH closer hame is the scene of 
another remarkable archeological 
detective yarn, and its time is much more 
recent, too, Only a year ago, the finesse of 
an American sleuth of sci- 
“= ence solved the secret riddle 

of the Maya calendar. 
Yucatan was the home of 
the Mayas, the dominant 
Indian race of Mexico and 
part of Central America at 
the time of the Spanish con- 
quests; but the first clue to 
their writings was discov- 
ered in a dusty library in 
Madrid in 1863. The first 
real advance in solving the 
enigma was made at Dres- 
den in 1890; important cor- 
relations were accomplished 
at Washington, D. C., in the 
last twenty years, and the 
final interpretation of Ma- 
yan history in terms of 
(Continued on page 157) 
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Famous Magic Tricks Explained 






o4 
~ 


Mechel as 


“Burned alive!’”’ ‘“‘But the damsel, 
far from being consumed, climbs 
out from the pyre and hides in a com- 
partment beneath, as shown below. 


N MY previous article I told of some 
of the mechanical devices which en- 
able a magician to fool his audience 
and of the men who spend their 
time and ingenuity in creating new 

apparatus for performers to use. I ex- 
plained how many of the tricks are ac- 
complished by applying simple laws of 
science. In this article, some of the most 
baffling feats of legerdemain are re- 
vealed as clever utilizing of the products 
of the workshop and the laboratory. 
You probably have seen a magician 
drop a handkerchief into a glass goblet, 


wave his hand over it, and presto! the . 


handkerchief is gone. The explanation is 
simple. The goblet has a partition in it. 
The partition stands vertically and con- 
sists of a sheet of steel cut to fit the glass, 
silvered and-then polished to mirror 
brightness. Due to reflections, the mirror 
partition is invisible. The handkerchief is 
dropped in one side of the goblet and 
when the glass is turned half around, 
under cover of the hand, the handkerchief 
appears to have vanished. 

Rubber vacuum cups, such as are used 


NOTHER absorbing 
secrets of legerdemain never before told to the 
An expert takes you back-stage and 
shows how, by applying simple mechanical prin- 
ciples, magicians escape from coffins, water tanks, 
and bags, and perform all manner of mysteries. 


public. 













to fasten glare shields to the automobile 
windshield and advertisements to show 
windows, are equipped by magicians with 
a catgut loop and used to vanish billiard 
balls. The loop, invisible against the 
hand, is placed over the thumb. The 
vacuum cup is pressed to a billiard ball 
in the hands, and with a twist, ball and 
suction cup are shifted to the back of the 
hand, quite invisible. 

Have you ever offered your gold watch 
to a magician, and then watched him 
pound it to fragments in a mortar, and 
later return it in good condition? Did the 
magician collect the watch in a little 
black bag? 

The “changing bag” is used to ex- 
change valuable articles for substitutes. 
It consists of a rim to which is sewed a 
black silk bag, and fastened to the rim is a 
black or nickel handle to carry it. by. 
What you do not see is that the bag has a 
black silk inner partition sewed to a wire 
half-circle that fits inside the rim. When 


article revealing deep 


By GEORGE S. GREENE 


the magician wishes to “switch” one arti- 
cle for another, he merely gives part of 
the handle a half turn, which changes the 
silk partition to the opposite side of the 
bag. Then he turns the bag inside out 
after dropping the duplicate from it. 
Taken off stage, the bag is emptied of 
the original article by an assistant, who 


“loads” the article into a loaf of bread 


or ties it around the neck of a rabbit, to 
be returned to its owner. 


UCH appurtenances are indispensable 
to a magical performance, and there 
are countless others. They combine the 
inventiveness of magicians since before 
the days of the famous Cagliostro. They 
are made in model workshops by men who 
are specialists in woodcraft and metal- 
working, electricity, and psychology, and 
the ideas worked out are, in many cases, 
equal in cleverness to the products of our 
modern inventors of airplanes, radio, and 
electrical devices. 

I was once present at the performance 
of a famous magician whose feature 
trick was “burning alive a woman.” As 
you doubtless know, this consists of 
placing a young woman on a stand or 
table, covering her with a gasoline- 
soaked screen, and then lighting the 
screen. At the performance I attended, 
several women fainted, others screamed, 
and one man wanted to call the fire de- 
partment. When the ashes of the screen 
were cleared away, all that remained on 
the table was a pile of bones and a skull! 

The table, of course, was tricked. 
Between the top and the floor was a 
mirror, set at an angle which concealed 
a compartment in which the girl could 
hide. The reflections in the mirror 
caused spectators to imagine they could 
see through the legs of the table. The girl 
merely made an opening in the back of 
the paper screen, descended to the con- 
cealed compartment, and placed the 
bones and skull on the tabie in her place! 


N A similar principle are based the 

carnival side show illusions, com- 
monly called “Spidora” and “The 
Woman without a Body.” The mirror 
conceals the presence of the body, leaving 
the girl’s head resting on a sword at the 
edge of the mirror. 

Since the times of the earliest European 
magicians, trunks have played a valuable 
part in the repertoire of the magician. 
Usually they are used to make young 
women disappear and reappear. The 
most common method is to place the 
trunk on casters and remove the back. 
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In place of the back is inserted a com- 
bination fake back and bottom, fastened 
at right angles with angle irons. The girl 
can enter the trunk and, when it is closed, 
push on the back, which tips out and 
down to form a shelf on the outside of the 
trunk. At the same time the fake bottom 
rises and fits into the trunk back. An 
illustration at the bottom of this page 
shows the construction, 

One of the strangest of magical iliu- 
sions is called “The Rapping Hand” 
or “The Mummy Hand.” Years ago a 
certain American magician visiting Egypt 
heard there a story, told by thé natives, 
of a mummified hand of an ancient 
Egyptian princess 
which suddenly came 
to life. On returning to 
the United States he 
invented the present- 
day magical mystery. 

The trick consists 
of a polished board 
of redwood and a 
“mummy” hand, 
which is beautifully 
made from hand 
carved wood, and 
enameled flesh color, 
the wrist being cov- 
ered with velvet and 
a lace cuff. The 
hand, placed on the 
board, seemingly 
comes to life, by tilting the fingers to tap 
on the board. Usually the hand and the 
board are passed among the spectators 
for examination. 


DRAWING at the foot of this page 

shows the construction of the board, 
and how it controls the movement of the 
hand. On the underside, at each end, are 
small wooden strips, fastened to the 
board with screws. One of the screws is 
“faked”’; in reality, it passes through the 
board, connecting with a leverage device 
that forces a needle-like plunger to rise 
from a tiny hole in the top of the board. 
The plunger is operated by pressing the 
screw, and the latter can be locked, im- 
movable, by giving it a half turn. The 
hand is merely placed over the plunger, 
which causes the wrist to rise and the 
fingers to strike the wood! 

One performer, well known as a- magi- 
cian, but essentially an “escape artist,” 
achieved fame in the United States 
and abroad through his uncanny ability 
to escape from a locked steel vault. 
Once inside the vault he removed a 
tiny flashlight, can of oil, and screw 
driver from concealment on his body, and 


first exhibited 


secret water 


bowl is 





Locked in the trunk, the girl reappears! She 
simply pushes on the fake back which tips 
down, lets her out, and again closes the trunk. 
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with these removed the vault 
manufacturer’s name plate from 
the inside of the vault door. 
This exposed the tumblers, 
which he was able to manipulate 
and so open the door. He then 
replaced the plate, wiped the oil 
from the screws, stepped out, 
and relocked the vault. The 
escapes were pronounced mir- 
acles, and spiritualists gave him 
credit for dematerializing him- 
self. Such is fame, secured 
through a knowledge of mechan- 
ics and psychology. 

The appearance of a coffin on 
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“Water cell” escape. The magician plunges into a 
water-filled glass tank. Screened momentarily, he 
vanishes through trapdoor to water pipe under stage. 





The trick water bowl. At 


empty, it 
mysteriously fills itself again 
and again. The trick lies in a 
compartment 
punctured by a small hole. 
As long as the magician keeps 
his finger over the hole, the 
empty; removing 
the finger lets water flow in. 


the stage always sends 
shivers through the au- 
dience. Several magicians have 
taken advantage of this by 
escaping from coffins. The per- 
former is strapped into a strait- 
jacket and placed in the coffin— 
a genuine one borrowed for the 
purpose from a local undertaker. 
The top of the coffin is strapped 
down. The performer makes the 
seemingly impossible escape in 
several minutes, inside a cabinet. 
A knowledge of mechanics does 
the trick. He slips the strait- 







Hidden springs ex- 
pand folded flowers. 


jacket up over his head slowly in the 
customary escape manner, and, when 
free, takes advantage of a fact that the 
layman does not generally know; that is, 
that with most coffins, the lid is in two 
parts, the upper part being removable 
so that the body of the dead can be 
viewed from the waist upward. It is out 
of this opening that the performer makes 
his escape, and another “miracle” is 
performed. 

It is easy to escape from a sack into 
which you have been tied 
—if you have the nerve. 
The professional magician 
wads up his handkerchief 
and places it in the neck / 
of the sack when itistied 7 
from the outside. Whena % 
screen has been placed = ¢t¥ 
around the sack by attend- 
ants, the magician pulls 
the handkerchief out, 
thus leaving plenty of 
slack in the rope around 
the neck so that he can 
easily work the rope upward and off. 

Among the countless present-day mag- 
ical innovations that have given fame 
to their inventors, the escape from a 
“water cell” stands prominent. It de- 
pends entirely on a well-known but un- 
suspected scientific principle; dozens of 


makes fingers 






The “Mummy Hand.” A plun- 
ger, operated by fake screw, 


magicians have attempted to imitate it, 
but without success. 

A large cell, or glass inclosure, is 
exhibited in the center of the stage, 
It apparently consists of a number of 
sheets of plate glass joined into an in. 
closure with rubber gaskets so as to be 
water-tight. What makes the illusion so 
puzzling is that the “water cell” can be 
distinctly seen through. The glass tank 
is filled with water, into which the 
performer plunges. The tank is immedi- 
ately concealed with screens, and when 
again revealed, the performer has escaped 
from it. 

The escape depends on the fact that 
water seeks its own level. A metal tube 
large enough in diameter for a man to 
crawl through leads from a trapdoor in 
the bottom of the tank, underneath the 
stage, and emerges behind the side 
drops, extending up to the same height 
as the glass tank. The trap door is made 
of a square of glass without hinges, the 
under side being covered with a piece of 
wood matching the tank platform. The 
performer has merely to slide the trap- 
door aside, enter the tube, and replace 
the door; then crawl to the exit at the 
other end of the tube, where the water 
rises to the same level as in the tank. 


NE can apparently see underneath 

the tank, because the tube, where it 
connects with the trap, is concealed be- 
hind a black drapery matching the back- 
drop and therefore invisible. To _per- 
form the feat, one must, of course, have 
the ability to stay under water for the 
minute or two required. 
- In the same category as the “walking 
through a brick wall” trick, described 
in a previous article, is the “ Packing 
Case Escape.” A large 
wood shipping container 
is obtained from a “local” 
store, and “local” men 
nail the performer into it. 
Various methods of escape 
are used; “fixing” the box 
just before the perform- 
ance is the most common. 
Fixing is accomplished by 
removing certain nails in 
the box, cutting them in 
half, and reinserting the 
head part back in the 
holes. Other performers carry their own 
boxes, with carpenter-made trick panels 
for an exit. The simplest method used, 
however, is a leverage device, which can 
be collapsed to fit into the performer’s 
pockets. Once inside the box, he can put 
it together again (Continued on page 155) 
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*. LAMING letters of brilliant fiery-red tint that 
at scarlet sixty feet high by now is familiar to every 
iy) flashthe word American. 
et | “RICHFIELD” from Makers of electric signs 
=) a hill overlooking Portland, buy the neon gas in_thin- 
=e Oregon. Completed a few walled glass bulbs, each con- 
=. weeks ago, they form what is taining about a quart. Of 
LEVEL said to be the largest electric course the colorless gas within 
ne sign in the world. A three- is invisible; & full bulb looks 
oy story house could nestle the same as an empty one. 
comfortably under the cross- Every precaution is taken to 
| ‘ bar of the ““H’’. The monster avoid breaking, else the 
tate it, display serves as an aerial precious gas, worth about 
, beacon and landmark, be- $20 a bulbful, would escape 
sure, 18 sides advertising the product back into the air whence it 
stage, of the oil company that came. Hollow glass tubes are 
aber of erected it; for the 725-foot twisted, by a combined heat 
an in- row of letters can be read and blowing process, into 
s to be more than twenty miles the fantastic shapes required 
SiON $0 away! to make script letters and 
can be From one end of the advertising text. Air within 
ss tank country to the other, today, them is sucked out by a 
ch the appears the familiar red glow vacuum pump. Then a bulb 
mmedi- of these “‘neon’”’ signs—so of the neon gas is hooked on, 
1 when called because their glass New type of revolving neon airport beacon. The glass bulb at center a valve turned, and the gas 
-scaped tubes contain the strangest contains neon gas. Energy from a surrounding electric coil causes it to light. slowly hisses into the tube. 
of rare gases, neon, captured One bulb contains enough 
ct that and isolated from the atmos- gas to fill two or three hun- 
al tube phere, its native haunt. They e dred feet of average-sized 
nan to advertise banks and fac- e on a 1¢C a S tubing, for. only a little is re- 
Joor in tories, moving pictures and 5 quired; so little, in fact, that 
ith the biscuits. Beacons, too, of the pressure within the fin- 
e side scarlet neon light, pierce fog ‘i ished tube is but the tiniest 
height and mist to guide airplanes Th a t Li h t S t h e Wa fraction of the outside atmos- 
s made safely to port. Returning §S ry phere’s—often a hundredth 
es, the the compliment, one great part of it or less. 
iece of airplane, the largest com- 
1. The mercial machine in the United KK THIS near-vacuum, an 
e trap- States, displays on its lower Trou O electric current does 
replace wing a huge neon advertising strange tricks. It can leap 
at the sign to flash from the sky across great distances that 
water the merits of a cigarette or would utterly baffle it in air. 
Kk. auto oil. In widely diverse By H. Cc. DAVIS Instead of sparking, it 
fields—television, for ; makes the surrounding gas 
rneath instance—neon is pressed into service. glow with a broad, diffused light. When 
here it railroad tank car; specifically the pro- neon gas surrounds the two electrodes 
led be- LL this has happened recently; yet portion is about twelve parts in a million sealed within the tube, a brilliant scar- 
> back- this year is the thirtieth anniversary _ of air. let tongue of fire leaps between them. 
° P= of neon’s discovery. And the process by A pound of neon would cost you about There is no glowing filament, as in an or- 
», have which it is made today is surprisingly ten thousand dollars. This curious, dinary electric lamp bulb—only the curi- 
or the similar to that by which Sir William colorless, inactive gas does just one ous cold, pulsing light of the gas itself. 
P Ramsay, English chemist, first found it. thing and does it so well that it is many It need not be red. If a couple of drops 
ralking Distilling liquid air chilled to the in- times worth its weight in gold. When an of mercury are inserted in the tube of 
scribed conceivable cold temperature of more electric current is passed through it, ina neon, for example, its light becomes a 
acking than 400 degrees below zero, F., he ob- near-vacuum, it glows with the peculiarly _ brilliant blue. Still with the mercury 
large served a strange gas boiling off. This he added, but in a 
itainer named “‘neon,” meaning new. Today in yellow-tinted 
local great factories neon is made by chilling tube instead of a 
mes air until it becomes a colorless one, the 
nto it. clear bluish-white _li- light becomes 
ecacape quid and then captur- green. : 
he box ing neon as it evap- So intense is 
rform- orates away. this light that 
mmon. For neon is every- neon advertising 
hed by where in the air, mixed signs can be seen 
ails in with the oxygen, nitro- plainly in broad 
cm gen and other constit- daylight, as well 
ng the uents that you breathe us at night; and 
= the daily. But so small is Courtesy Claude Neon News many stores keep 
Ir own its actual quantity that °4 A typical neon sign, visible them lit all day. 
panels in three or four hours in flaming red dav or night, Their character- 
| used, you will have breathed aod extremely economical. istic hue is an 
come but a single lungful of aap cfr 
| neon. There is only a ing contrast In @ 
a put thimbleful in as much sae ane (Continued on 
ge 155) air as you could put ina neon lamp designed for television. page 150) 
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ian, ; in the Chain of Science 


: HAT’S the good of science? 
Every now and then such a 
query comes from somebody 
who sees in it only a cold in- 
tellectual subject remote from 

life. And the answer is like an endless 

, chain—it starts anywhere and keeps on 

' going forever. Consider, for example, as 

I did, the bits of news that flow over a 

single desk in the office of PopuLar 

Science Monru ty in just one week. 

Here is a report of a dancing = mouse 
that for nineteen hours leaped 


By KARL VOOGHT 


ing of some existing human need—these 
have always been the results of science 
and the driving power behind each new 
scientific achievement. 

For years engineers have sought for 
better methods of building roads. The 
automobile has multiplied their problems 
many times. Hundreds of materials have 
been used, including even blocks of rub- 
ber. And now, from Paris, comes a report 





about and chased its tail the 
other day while it breathed, in 
safety, nothing but illuminating 
gas. Andasa result, before long, 
we may be able to light our 
houses and cook our meals with 
gas which can be breathed in 
quantity without danger or dis- 
comfort. 

One of the prices humanity 
pays for convenience and libera- 
tion from labor has always been 
a greater hazard of accident. 
Speed by rail, by automobile, 
and by air has been achieved at 
the price of safety, Gas as fuel 
has been far more convenient 
than the fire pots of pioneer 
days, but the toll of deaths from 
asphyxiation from gas leakage 
mounted yearly. Then Dr. 
Arthur D. Little, of Cambridge, 
Mass., developed a simple meth- 
od of converting ordinary illu- 
minating gas into the harmless 
gas tested on the mouse. Besides 
being safe, it retains all of its 
heating properties and in the 

































conversion process yields valu- 
able by-products. 


FEW years ago, it was pre- 

dicted that gas as a fuel and 
illuminant would be displaced 
by electricity and that all gas- 
generating plants would be 
abandoned. This has not hap- 
pened because gas engineers, put 
on their mettle, waked to dis- 
cover new uses for gas in the 
home. The American Gas Asso- 
ciation now is attempting to de- 
velop a refrigerator-furnace ca- 
pable either of heating or cooling 
a house. The scientific fact underlying 
this apparent paradox is that ammonia— 
not household ammonia, of course, which 
is a solution of ammonia in water—has a 
boiling point of twenty-seven degrees be- 
low zero. Ammonia, circulating in coils, 
absorbs heat from the air. In cold weath- 
er this property will be utilized to 
absorb sun-heat from outside the house, 
in summer to absorb heat from within. 
As a theoretical proposition, this sort of 
furnace-refrigerator is entirely possible; 
its translation into a practical device is a 
matter of engineering. 

Far from being dry and uninteresting, 
science has an intimate, personal connec- 
tion with the everyday affairs of our lives. 
Utility, practical application, the satisfy- 


Revolutionary Motor 


Designed on a new principle, a 
single-sleeve- valve four-cycle auto- 
mobile engine has been developed 
in the automotive research labora- 
tory of Massachusetts Institute of 
Technology. Its inventor, Luther 
A. Gaw, of Cincinnati, O., is seen 
above running the engine on a 
water brake test. At the right is 
a cutaway cylinder, showing the 
new features—a single light sleeve 
valve of steel which slides between 
cylinder wall and piston, with 
positive cam action. The engine 
is declared to be almost noiseless. 
In road tests it has shown re- 
markable fuel and oil economy. 





of an entirely new—and successful—pav- 
ing made of blocks of cast iron. Highway 
engineers there announce that the iron 
surface wore less than any other paving 
and motorists reported that the tiny 
cracks between the blocks reduced the 
danger of skidding. The engineers point 
out that the pavement is constantly pro- 
tected against rust by oil from motor cars 
and that the iron cannot be worn into 
ruts. The experiment will prove espe- 
cially interesting in England where oil and 
asphalt, washed into roadside streams by 


rain, are believed to have killed fish. 


And no one who ever used the telephone 
can fail to be interested in this report from 
London of the invention of a device to 
record telephone messages. For more 





than thirty years scientists have tried to 
develop a practical system of sound r. 
production that can be attached to the 
ordinary instrument so that messages 
coming in our absence can be saved for us, 
This London machine reproduces the 
speaker’s voice in full volume and with 
clarity and accuracy. Such a device wil] 
interest particularly doctors, lawyers, and 
other men who must be away from their 
offices for long periods. 

Seed hairs, shaved from the hulls of 
cotton seeds, are being made into nitrated 
cellulose for the production of explosives, 
lacquer, and photographic film, according 
to a recent announcement of the Du Pont 
company. Waste wood, unfit for any- 
thing else, produces commercial alcohol; 
cornstalks make paper; “worthless” 
blast-furnace slag is used to make cement. 
Thus science produces “magic money ”’— 
wealth from the scrap pile. 


CIENCE never stands still. It changes 
everything it touches, improves and 
enriches it. It even changes our language, 
As I read the reports, coming to this mag- 
azine from every corner of the world, I 
marvel at the number of new words I see, 
words that one day will be in everyday 
use. A brief investigation showed me that 
more than a quarter of a million words 
that the dictionary-makers of 
1900 never heard of are in the 
books today, and the number 
grows by thousands every year. 
Possibly the newest is “nemo,” 
which is pure Latin for “no- 
body.” Thus radio broadcasting 
technicians refer to a stadium, 
hall, or distant studio from 
which a program is being trans- 
mitted to the broadcasting sta- 
tion over a telephone wire as a 
“nemo station.” 

Just as new is the word “per- 
minvar,” the name of a new 
metal, the characteristics of 
which are its high magnetic per- 
meability and the invariability 
of its behavior under magnetic 
influence. The name is a com- 
pound of the two words “‘per- 
meable” and “‘invariable.”’ Per- 
minvar is a compound of iron, 
nickel, and cobalt. 

Behind it is an interesting 
story beginning several years ago when 
Dr. G. W. Elmen, of the Bell Telephone 
Laboratories, discovered that an alloy of 
iron and nickel in certain proportions and 
under certain pressures was forty times as 
responsive to magnetism as pure soft iron, 
previously regarded as the most magnetic 
of all substances. That alloy was named 
“permalloy,” and one of its first applica- 
tions was the “loading” of the high-speed 
ocean cable between New York and the 
Azores. 





THIN ribbon of permalloy 7,500 
miles long wrapped around the cable 
core,so accelerated the speed of signals 
that more than six times as many tele- 
graph messages can be sent in a given 
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Brief Bits of Fact and Interesting Comment; a 
New Feature Portraying the Drama of Progress 


time as over the old-style cables. Dr. 
Elmen continued his research and found 
that by adding cobalt to the iron-nickel 
alloy he had a substance not so magnetic 
as permalloy but which loses no energy in 
being magnetized and demagnetized. A 
modification of permailoy known as mu- 
metal was used in loading the new West- 
ern Union telegraph cable from Newfound- 
land to England, the first deep-sea cable 
capable of carrying messages in both 
directions at once. 


OW, by the use of perminvar, it has 
been found possible to carry tele- 
phone conversation through a cable much 
greater distances than has been practical 
heretofore. The telephone cable now 
being constructed to connect America and 
Europe will be “loaded” with this new 
alloy, thus increasing its efficiency and 
probably cutting the cost of transoceanic 
communication, 

Here’s another new word: “carboloy.” 
That is the name of a new metal which 
will cut a screw thread on a glass rod, 
bore a smooth hole in a block of concrete, 
or cut porcelain on a lathe, feats which 
have been regarded as impossible. Car- 
boloy was developed by Dr. Samuel L. 
Hoyt of the General Electric Com- 
pany, and is an alloy of tungsten, 
carbide, and cobalt. The hardest 
cutting tools heretofore in use, 
alloys of chromium and cobalt, 
have to be sharpened after being 
used less than 200 times; carboloy 
tools can be used 11,000 times be- 
fore resharpening! Ordinary steel 
tools are worn down by an emery 
wheel; carboloy tools wear down 
the emery. One valuable use 
already found for carboloy is in 
cutting composite gears for auto- 








mobiles, which are built up of molded 
material with metal inserts. 

“Xenon,” a word nearly twenty years 
old but as yet unfamiliar, is the name of 
one of the six gases which make up the air 
we breathe. Four fifths of the 


that he has extracted several quarts of 
xenon from the atmosphere in a single 
day. With xenon made available in quan- 
tities, we can be sure that some way will 
be found to convert it to human use. One 





air is oxygen, one fifth nitrogen 
mixed with argon, xenon, kryp- 
ton, and neon. Argon consti- 
tutes about one hundredth of 
the nitrogen mixture and the 
other three together are about 
one four hundredth of the argon 
content; so less than one two 
hundred thousandth part of air 
is xenon. These rare gases are 
in demand by scientists study- 
ing the effect of electric charges 
in a vacuum, studies without 
which radio and television, for 
example, would be impossible. 
Neon lamps give off a brilliant 
light so penetrating that neon 
lights are now beginning to be 
used as aviation beacons, being 
visible through fogs which 











**Steelless Steel’’ 
Second in hardness only to the diamond, 
an amazing new metal alloy tougher 
than steel called “‘carboloy”’ is being 
applied to making cutting tools by the 
General Electric Company. The metal 
is made of tungsten, carbide, and cobalt, 
and was developed by Dr. S. L. Hoyt of 
the General Electric Research Labora- 
tory. Here he is shown exhibiting a 
cutter made out of the new material. 


conceal other kinds of light. 

Means of extracting neon from 
the air cheaply, for this purpose, 
have been found, but the recov- 
ery of xenon and krypton is so 
expensive that the cost of sam- 
ples for laboratory purposes 








compares with that of radium, a 





Tests Show What Clothes to Wear 


To receive the most benefit from the sun’s health-giving 
ultra-violet rays, you should wear white loosely-woven 
clothing, made of cotton, linen, or rayon rather than wool, 
according to results of recent U. S. Bureau of Standards 
tests of various cloths with the apparatus shown above. 


value of almost $13,000 a quart 
being placed upon xenon. And 
now the famous French physi- 
cist, Georges Claude, reports to 
the French Academy of Sciences 





















































Muffler for Airplanes 


With a new type of muffler attached to 
the exhaust, a Norwegian inventor, 
Bjarre Carlen, claims at last to have 
solved the problem of silencing the air- 
plane’s roar without seriously reducing 
the power of the motor. Loss of power 
due to back pressure in mufflers of the 
type used on automobiles heretofore has 
made their use in the air impracticable. 
The photograph above shows the inventor 
inspecting an installation of his device. 


use might be in a fog penetrating device 
to increase the safety of airplanes. 

Science moves its products rapidly from 
the laboratory into everyday use. Most 
of us remember when automobiles were 
called “‘horseless carriages,” when air- 
planes were considered impractical, when 
radio was unknown. Yet today there are 
more than 20,000,000 automobiles in the 
United States. We no longer marvel at 
the airplane. There are radio sets in nine 
or ten million homes. 


ND today, in addition to military 
planes, there are over 10,000 licensed 
commercial planes in use in the United 
States. In another ten years, there may 
easily be fifty times as many. When that 
time comes, the sky will be filled with 
the sound of engine exhausts and pro- 
peller hums unless effective silencers are 
developed. Far-sighted scientists in 
Europe, as well as in America, are work- 
ing diligently on this problem. 

Silencing the engine is not especially 
difficult, and one Norwegian engineer, 
Bjarre Carlen, working in Berlin, reports 
the perfection of an invention that silences 
his motor. His (Continued on page 131) 

















Becutize Bi res 


that 


Themselves 


By JOHN E. LODGE 
iy; you know that an air bubble in 


a window pane, wet lime, or piled 
newspapers, may mysteriously set your 
house afire? If not, you’ll be interested 
in this story of strange spontaneous con- 
flagrations and of the surprising ways in 
which they start. It is one of the most 
amazing stories you have ever read. 


ATE one evening not long ago an 
excited voice came over the tele- 
phone wire to the Wichita, 
Kansas, fire department. “I’ve 
been smelling smoke for an 

hour,” said the caller, “but I can’t 

seem to trace where it’s coming 

from.” He gave the address of a 

Wichita hotel. In a few minutes 

the fire truck clanged up to the door. 

Firemen found that the hotel office 
and a storeroom behind it were filled with 
the odor of scorching paint. Search led 
to a smoking cloth, saturated with the un- 
mistakable odor of furniture polish, 
wadded up and left on the edge of a highly 
varnished partition. A hole was charred 
through it. So hot to the 
touch was the woodwork be- 
neath it that in another mo- 
ment it rust surely have burst 
into flames. 

Before he removed the cloth, 
the firemen’s chief summoned 
all his men to see with their 
own eyes a typical case of 
spontaneous combustion— a 
fire that starts itself. 

Next morning the porter, 
when told of his fault, was 
frankly incredulous. He didn’t 
believe that a fire could start 
of its own accord. He would 








Strange fires in the wake of 
flood have been traced to 
heat generated in wet hay. aS ES 
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not be satisfied until he had taken another 
cloth, saturated it with the same polish, 
and put it in a safe place to see what 
would happen. In exactly one hour and 
twenty minutes it was a mass of flames. 

Freak blazes have occurred from such a 
wide variety of sources that it is some- 
thing of a task to say what will not cause a 


A ruinous blaze may start itself from 
so small a thing as ar. oil-soaked rag. 


fire. Sunlight will; 
dust, Steam pipes have been 
rare but actual offenders. 
Nonelectric sparks from buzz- 
ing machinery—emery wheel 
sparks falling into inflamma- 
ble material, for instance— 
and electric sparks from 
static electricity have pro- 
duced a variety of queer fires 
equalled only by those that 
chemicals start. Liquefied 
glass and molten metal in 
factories. have contributed 
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Spontaneous combustion in tightly stacked newspapers 
or rubbish is now known to start costly fires such as 
this. Confined heat in the inflammable mass ignites it. 


their share. Bursting cylinders of com- 
pressed, inflammable gas have started 
fires. 

Perhaps the oddest of all involved a 
tombstone, a box of matches, and a 
freight car. For shipping, men had placed 
the granite block upright in a car. As the 
car passed over a switch the stone swayed 
and toppled. Fate decreed 
that it should alight upon a 
carton of parior matches. Soon 
a merry blaze enveloped the 
car. 

Almost unbelievable, it 
seems, that a steam pipe could 
set fire to woodwork. Never- 
theless there are several 
well-authenticated cases 
of such blazes. When 
two teachers and 173 
children perished in a 
fire that destroyed a 
Collinwood, Ohio, school- 
house some time ago, 
that blaze was also be- 
lieved to have originated 
where steam pipes passed 
through the floor. If the 
air space around them, 
required by law, is omitted, after months 
of baking the abutting wood becomes 
dried out and reduced to almost pure 
charcoal. Spontaneous combustion fol- 
lows, and flames appear at stairway 
crevices. 

Even an air bubble in a glass window 
pane can act as a miniature lens or burn- 
ing glass, fire records show. Sunlight 
focused in that way on a celluloid comb or 
other inflammable article has contributed 
several cases of fire to the records. And 
the ornamehtal liquid-filled containers in 
drug store windows have been known to 
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Sunlight focused on a celluloid comb or other 
inflammable article, through an air-bubble lens in 
a window pane, has reduced many a home to ashes. 





lights the inflammable vapor. One of 
these, in an East Orange, N. J., drug 
store, gave one clerk an exciting day. 

He prepared to refill the lighter from a 
stock bottle of alcohol; and, absent- 
mindedly, pulled off the platinum element 
and left it on the counter during the 
process. Of course the alcohol spilled, and 
a second later the vapor struck the plati- 

result in terrific oil tank explosions and fires num and flashed. Fortunately for the 

in gasoline tank trucks. Mere passage of (= : — os — cler k, who dropped the bottle and ran, 
gasoline through a filling station hose may {QQ 2 wo . there was little alcohol in it at the time. 
produce enough static to ignite the tank. 2 When a river near Augusta, Ga., over- 
flowed its banks some time ago, it elected 

cause fires by acting as burning glasses. of pocket cigar lighter, in which the toinundate the basement of astore in that 

Many a grass fire has started during a__ igniting element is not a flint but atiny city that contained several barrels of un- 
thunderstorm, along a barbed wire fence _ piece of sponge platinum that chemically slaked lime. Soon the water-soaked lime 
brushed by tall weeds, from stray was slaking merrily, giving off enormous 
sparks rather than direct lightning. quantities of heat. The fire that fol- 
As farmers know, the electric charge lowed—a fire, oddly enough, that 
on a metal fence caused merely by water started—burned down that 


lightning striking near by or by building and several others. 
electricity in the air may be There are similar water-lime 


sufficient to kill livestock that fires on record. One con- 
touch it; and every spark is a flagration destroyed a large 
potential fire menace. Connecticut tobacco barn. It 

There have been many odd remained a mystery until an 
chemical fires. A choice example investigator found 
occurred recently. In a women’s traces of lime that 
hosiery mill in Durham, N. C., they had been soaked by 
were having trouble with their rain beating in 
bleaching solution. Mill chemists through the windows. 
could not trace the cause, and an A minor fire be- 
outside expert was sent for. He came a serious one in 
arrived on one of the hottest days a New York ware- 
of the fall. Immediately he wanted house, not long ago, 
to test the bleaching chemical— when firemen turned 


known as sodium peroxide—which streams of water upon 
an insignificant blaze. 







Sparks of static electricity not infrequently 


























The housewife, cleaning 


was kept carefully, in small tin cans, in gloves or other apparel in aa 
the dye house. It was guarded from pag dy net = ie: The water, penetrat- 
moisture, because if water struck it a cant of tie anemen ae (Continued on page 145) 
minor explosion would follow. duces static which, in a awl 

The expert carried a small quantity to leaping spark, ignites the a ae 


the mill stock room where, surrounded by —— oe wee 


loose stockings on racks and scattered 
packing cases, he proceeded to weigh out 
samples. Beads of perspiration appeared strange to say, 
on his brow. There was an ominous’ water can start 
sputter as one or two fell upon the  ffes. A flood near 
chemical he was weighing. Then the box — ge 
burst into flame andexploded. Fragments ment containing 
of the sputtering chemical flew in every barrels of lime. 
direction, -and these exploded again. bs pa eter 
Particles bombarded the entire stock pose oe ante a 
room, and each one burned a hole where- __ blaze, destroying 
ever it lit on a hanging stocking. A pack- several buildings. 
ing case, too, caught fire. Eight hundred 
dollars’ worth of hose had been ruined 
before the flames were subdued. 

Perhaps you have seen an alcohol type 
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A “Wonderland” of Model Machinery 














RE you familiar with the 
six simple, fundamen- 
tal mechanical powers? 

Could you name them off- 
hand — the lever, wedge, 
wheel and axle, pulley, screw, 
and inclined plane? And how 
many of their countless mod- 
ern applications in the home 
and industry do you think 
you could list? As many asa 
hundred? Here is the story 
of a remarkable man who 
conceived and applied the 
idea of making us all better 
acquainted with the marvels 
of machinery. 


Left: The designer and 
his wonder show. W. 
M. Clark’ explains 
miniature models of 
an automobile’s parts. 


Right: Rear view of the 
automotive section of the 
show, revealing the} mech- 
anism which operates the 
models, each of which is 
run by an electric motor. 




















FTER years of ingenious labor, 

William M. Clark, a retired busi- 

ness man of South Orange, N. J., 

recently completed a unique collection of 

miniature models of most of the familiar 

mechanisms used in domestic life and 
industry today. 

The models were designed to educate 
and inspire young people interested in 
modern mechanical contrivances and 
their history and development. 

Mechanics is Clark’s hobby. Denied 
the opportunity to follow a_ natural 
mechanical bent when a youth, Clark 
felt. that there must be hundreds of 
young men throughout the country fac- 
ing the danger of a similar frustration of 


their ambition. To reach as many of 
them as possible, he constructed his 
collection in such a way that it could 
be used as a traveling exhibition. The 
designer called his exhibit ‘* Mechanical 
Wonderland,”’ and took it “‘on the road.”’ 
It was recently shown at the Museums 
of the Peaceful Arts in New York. 

The exhibi on presents a clear bird’s- 
eye view of most of the mechanical de- 
vices in common use, from simple pulleys 
to complex steam turbines and gasoline 
engines, all operated under power. It 
comprises 160 models, divided into ten 
sections, beginning with elemental me- 
chanical forms and progressing to the 
most intricate machines. 


The first five sections show pulleys, 
cams, ratchet movements, saw devices, 
foot-power devices, roller and ball bear- 
ings, belt drives, differential speed de- 
vices, and gear combinations. 

The second part is devoted to machin- 
ery in domestic use. It also consists of 
five sections, demonstrating the operation 
of the doorbell, sewing machine, piano, 
furnace, plumbing, and various types of 
animal, wind, and man power devices. 

Each section is contained in a boxlike 
frame which is hung on the wall of the 
exhibition room. Behind each section is 
an individual motor, operating from the 
lighting circuit. In this way, any section 
may be started or stopped independently. 


Ingenious Paper Defeats the Check Forger 


N A laboratory at Rochester, N. Y., 
Burgess Smith, formerly in charge of 
the anticounterfeiting measures of the 
U. S. Bureau of Engraving and Printing, 
has been working for the last ten 
years to baffle check criminals that 
now exact an annual tribute of 
about $100,000,000 through check 
forgery and alteration. 

Smith's first step was to discover 
an ink that would be made darker, 
instead of being bieached out, hy 
the application of eradicating acid. 
This done, he devised a remarkable 
process ofembodying in check paper 
a design which tells instantly when 
a check has been tampered with. 

Standing beside a camera weigh- 
ing three tons, and holding in his 
hand three glass plates, he explained 
the new process. On one of the 
plates the huge camera had photo- 
graphed thousands of dots spelling 
hundreds of repetitions of the word 
“void.” On each of the other two, 
an intricate dot pattern had been 
photographed by the same camera. 


Smith placed the two latter plates on 
top of each other. A design of rosettes ap- 
peared. He shifted the top plate and the 








The detector and its inventor. Chemically treated check papers 
are examined under light that is more intense than sunlight. 


design changed to one of frost crystals. 
When the two plates were placed underthe 
third one, the dots forming the “ voids” 
combined with those on the other plates 
and became invisible. The rosettes or 
frost crystals remained. 
“The metal plates from which the 
check paper is printed are exact dupli- 
cates of these piates,’’ Smith said, 
“and the one containing the 
words ‘void’ is printed in the 
special ink. The dots are ar- 
ranged in accordance with a secret 
mathematical formula. By shift- 
ing the relative positions of the 
plates a fraction of an inch, we 
can get literally thousands of 
designs, all camouflaging the tell- 
tale words ‘void.’ The warning 
words are indistinguishable until 
eradicating acids are brought into 
contact with the paper. Then, 
the rest of the design fades out 
and the ‘voids,’ printed in the 
ink that it took so long to dis- 
cover, leap from their hiding 
* place.” 
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TEAMING along the Clyde River, REAR OF PANEL - GENERATOR EXCITER PUMP, WINCH, 
Scotland, at eleven and a half  Sty/Avs" castes ere” SWITCH PANELS SWITCH PANELS AND STEERING. 





























knots—thirteen land miles an 

hour—a great steamship, which 
one man could pilot across the ocean, 
recently passed its trial tests. 

Electric controls maneuver the 469- | fae 
foot oil tanker Brunswick, largest of its : a, By ” ELECTRIC 
type in the world, now plying between $a ig 
America and Europe. This makes it 
possible for one man to direct its every 
motion simply by pulling levers. In its 
regular service the ship carries a crew of 
twenty-seven men. 

Such a marvel of centralized control is 
made possible by the most modern ma- 
chinery: Instead of turning the single 
propeller directly, four six-cylinder Diesel 
engines are coupled to dynamos to sup- 
n ply a pulsing stream of power harnessed 

by aswitch. It drives a 2,800-horsepower PROPELLER ~ 
two-piece electric motor coupled to the ee" a 
propeller. 

A single lever in the pilot house governs rs 
the ship’s speed, while other levers start A Fat 
and stop it. A Sperry gyroscope guides A" SEARCHLIGHT 
the vessel automatically. Push buttons PILOT HOUSE 
leys. . . 

YS» on a panel in the switchboard room be- 
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a low command motors of from one to BRIDGE 
, eighty horsepower, to set 
- fans, compressors, winch- 
hi es, and pumps in motion. 
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n ; ‘ , 9 ‘ 
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he ANY SAILING LIGHTS 
“a THAT HAVE GONE OUT 
is- 
ing These broken-away views of the huge new oil tanker Brunswick, her switchboard room (top), and pilot house (right), reveal 


the improved electrical and mechanical features which give her remarkable simplicity of control and flexibility of operation. 
The ship’s speed is governed by a single control lever in the pilot house, and all movements directed by levers and switches. 























Hourglass, Germ Screen 
Added to Telephone 
NY equipment for the telephone, 


shown at an international invention 
exhibition, held recently in London, 
England, included a tiny hourglass for 
checking the time of a long-distance call, 
and a device for stretching paper over 
the mouthpiece of a telephone to prevent 
germs from entering. 

The miniature “sand-glass” is at- 
tached to the side of the telephone in a 
holder which permits it to be removed and 
inverted each time it used. 

The antiseptic paper, pulled from a 
small roll at the top of the mouthpiece, is 
torn off daily, or after each conversation. 
The thin sheet does not interfere with 
sound vibrations of the voice and is ex- 
pected to provide an effective means of 
preventing the spread of disease by germs 
lodging in telephone mouthpieces. The 
date of the month, or advertising matter, 
can be printed upon this paper where it 
will be in a conspicuous position. 


River Suddenly Vanishes 
for Three Miles 
VERNIGHT, three miles of a river 


in Colorado recently disappeared. 
One Friday night the White River, with its 
headwater at Trapper’s Lake, east of 
Meeker, was flowing as usual. Saturday 
morning, part of the stream had van- 
ished, leaving thousands of dead trout 
on the dry river bed. Examination 
showed that the river flowed into a hole 
in the ground and three miles further on 
issued from another hole in the side of a 
hill, continuing in its regular channel. 
The theory is advanced that the stream 
cut into an underground passage or lake 
that provided an easier course. 


Curious ‘‘Rubber Snake’’ Is 
Found in Yellowstone 
HE first rubber snake ever found in 


Yellowstone Park was recently dis- 
covered by a party of visitors guided 
along one of the nature trails by a ranger 
who is also a naturalist. 

A member of the family to which the 
boa and the python of the tropics belong, 
the rubber snake is a northern species and 
classed as a constrictor. The new in- 
habitant of Yellowstone, unlike its 
tropical cousins, is harmless. It is even 
claimed that it will make a faithful and 
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affectionate pet, for those who like that 
sort of thing. 

The recently found specimen was not 
more than a foot long and its body was of 
virtually the same diameter throughout, 
its tail being blunt like the head. The 
surface of the body was smooth, and its 
skin loose-fitting, of a greenish brown 
color above and a tannish yellow be- 
neath. The maximum length attained by 
the rubber snake is about two feet. 


Rat-Eating Rats Bred to 
War on Their Kind 


VARIANT of the old adage that 

“dog eats dog,” to the effect that 
rat devours rat, is being put into practice 
at Leningrad, Russia. 

To combat a veritable rat epidemic ir: 
the city, where it is estimated an army of 
2,000,000 of the rodents are menacing 
public health and destroying approxi- 
mately $2,500,000 worth of property 
annually, a system of self-extermination 
among the creatures is now in progress. 

Rat-eating rats are bred by placing 
pairs of the animals in cages and starving 
them for a long time. 
In some cases, one of 
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Now Golfers Can Tee Off 
in the Living Room! 
| Ppa can be played in the house by 


means of a new toy which records 
the strength of drives and putts in yards, 
and shows the position of each player on 
a miniature golf course after every stroke, 
A “300-yard drive” can be made in a 
space no larger than is required to swing 
a golf club, the inventor says. 

The game consists of two parts—a 
chart on which the course is pictured in 
miniature, and a recording dial with an 
arm, at the end of which the golf ball is 
attached. When a player strikes the ball 
the arm swings around the dial against a 
heavy coil spring, moving a pointer ahead 
‘of it. After every shot, the ball returns 
to its original position, but the pointer 
remains at the position on the dial which 
shows the force of the stroke in terms of 
yards. 

The dial is marked off with a graduated 
scale up to 300 yards. After each stroke, 
a “marking ball” or counter is moved 
ahead on the charted “course” for a 


distance relatively corresponding to the 





the pair will attack 
and eat the other un- 
der those conditions. 
Then the rat-eating 
rats are paired until, 
by a process of elimina- 
tion, a number of super 
rat-eating rats are 
evolved. With these 
ravenous beasts as the 
ancestors, breeding of 
cannibalistic rats is 
thereupon begun. 
Centers of rat ex- 
termination have been 
established in 220 co- 
operative stores, nine- 
ty-six factories, ten 
storehouses, three mar- 














kets, and thirty-eight 
other establishments. 
In these places, the 
rat-eating rat will be let loose to attack 
his less carnivorous brethren and perhaps 
the results will be a ratless Leningrad. 


A Pencil and Handy Slide 
Rule Combined 


QNSTEAD of chewing the end of a 
pencil when stumped by a problem in 
mathematics, the owner of a newly de- 
vised writing tool simply pulls on the 
end, and the pencil becomes a slide rule. 
The pencil is refillable, the upper end 
carrying extra leads. An eraser and a 
pocket clip are part of the equipment. 





Pencil and slide rule in one. The halves of the 
tule form the main body of the novel pencil. 


Fore! When the player “tees off,”’ the strength of his drive is recorded 
on a dial in terms of yards, and scored on a miniature golf course. 


“drive” recorded on the dial. The toy, 
says its maker, provides not only enter- 
tainment for the whole family, but aids 
the golfer to keep in form during the 
winter. 


Champion Blood Donor Has 
Given 117 Pints 
REMARKABLE record of blood- 


giving has been uncovered by the 
French Academy of Medicine. In three 
years, a thirty-year-old Frenchman, 
named Raymond Briez, gave 117 pints 
for transfusions and recently he submitted 
to his 264th operation for the purpose. 
The previous record for a year was held 
by a German who gave thirty pints. An 
American, with twenty-eight pints, was a 
close second. 

Last year, Briez underwent four trans- 
fusion operations in twenty-six hours. 
His only ill effect was a temporary feeling 
of tiredness. In the case of poor patients, 
Briez always refuses to accept remunera- 
tion, although he often loses money as well 
as blood because he has to leave his work 
at the Paris Central Market to go to the 
hospital. 
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Complete Fire Department 
on a Two-Ton Truck 


ONE-MAN fire department, all on a 
single two-ton truck, has been built 
by Francis E. Ingals, of Guilford, Conn. 
It carries 1,000 feet of large hose in the 
body and 200 feet of smaller hose wound 
on a reel on the roof, as well as an 
assortment of nozzles and connections of 
yarious kinds. A 400-gallon pump is 
mounted on the truck; also a deck gun 
similar to those used on fire boats. The 
latter may be removed from the machine 
and used some distance away. 
Searchlights on the top of the body are 
designed for floodlighting during night 
fires. A 110-volt generator and an engine 
within the body furnish current for the 
searchlights and also for an electric stove 
upon which hot coffee is prepared for 
fire-fighters in winter. Blankets, canvas 
covers, first-aid cabinets, hand extin- 
guishers, thawing torches, and flares are 
stored away for emergencies. 
This complete fire department was de- 
signed by the owner because he wanted 
additional protection for his country 
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phia, 2,064,200; Detroit, 1,378,000; and 
Cleveland, 1,010,300. 

An interesting fact reveaied by the 
estimate is that nearly every city in the 
30,000 population class has grown since 
1920. The report lists 262 American 
cities having 30,000 population in addi- 
tion to those on the 1920 list. 

The cities which are estimated to have 
more than half a million population in- 
clude; St. Louis, Baltimore, Boston, 
Pittsburgh, San Francisco, Buffalo, Wash- 
ington, D.C., Milwaukee. No estimate is 
given for a number of cities, including 
Los Angeles, which had 576,673 in 1920, 
due to unusual conditions of growth. 


Elaborate Model Railway 
Uses Tacks for Spikes 
ARPET tacks are used for railroad 


spikes in an unusual model railway 
that occupies most of the front yard of an 
employee of the Southern Pacific living 
in Brookings, Ore. A town, a farming 
district, and a modern highway appear in 
miniature along the ninety-five feet of 
two-and-a-quarter-inch gage track over 
which two electric lo- 
comotives haul little 











trains which include 
tank cars, flat cars, 
gondolas loaded with 
lumber, refrigerator 
and box cars, stock 
cars, and cabooses. 

Dolls are used to 
represent railway em- 
ployees and citizens of 
the town, which has a 
school, church, store, 
hotel, and railway sta- 
tion. 

Automobiles and 
trucks run along the 
highway and three air- 
planes are represented 








home. It is now used to fight fires which 
occur in the country outside the limits 
protected by the local fire department. It 
is the fifth apparatus of the sort which 
the designer has built. 


Door Hanging Simplified 
by Screwless Hinge 


DOOR hinge that requires no screws 

has been invented by Charles A. 
Genaux, of New York City, to save time 
and trouble in hanging doors. 

Slanting holes are drilled into the edge 
of the door and into the hinge side of the 
door frame, slanting up in the door and 
down in the frame. Into these holes are 
inserted metal rods attached diagonally 
to the hinge, as shown at the right. All 
that is required to remove the door with 
such a hinge is a slight lift, which dis- 
engages the rods from the holes. 


Million Mark Passed by 
Five U. S. Cities 


IVE American cities have a popula- 
tion of 1,000,000 or more, according 
to latest 1928 Census Bureau estimates. 
These five leading cities and their esti- 
mated populations are: New York, 
6,917,500; Chicago, 3,157,400; Philadel- 


The builder of the one-man fire department, Francis E. Ingals, at 
wheel of his elaborately equipped truck. Note deck gun and floodlights. 


as flying over the town. 
The track has 126 rails. 
882 ties which have 
been boiled in oil to insure long preserva- 
tion, and 2,864 carpet-tack spikes. Over 
a small hollow in the yard, a six-foot 
trestle is supported by forty-five piles. 
The entire plot is landscaped with more 
than 350 miniature trees. 





This model shows how the door, represented by 
block at the right, is hung on slanting rods. 





Hand-Driven Buffer Wheel 
Polishes the Teeth 


TOOTH polisher, vest pocket size, is 
one of the ingenious devices shown 
at a recent exhibition of inventions held 


‘ in London, England, at which nearly a 


hundred women inventors displayed 
models of new ideas. ‘The polisher is 
operated by means of a plunger, which is 
pressed by the thumb as illustrated in 
the photograph. This action spins a rod, 
on the end of which is attached the pol- 
ishing wheel. 

According to the inventor, the device 
will permit any person to polish and 
whiten his own teeth at home. 


Indians Had Tooth Ills 
3,500 Years Ago 


YORRHEA was rampant among the 

Indians in New Mexico as long ago 
as 1,500 B.c., according to archeologists 
who have found very ancient skulls in 
the course of recent explorations in that 
state. The early red man, the dis- 
coveries showed, also suffered from cav- 
ities and abscesses. 

Dental science is at a loss for an ex- 
planation of the prevalence of such dis- 
ease in such an ancient race. The food of 
these earliest inhabitants of the American 
continent consisted chiefly of meat and 
grains, the same as ours. Cavities of 
large dimensions were found in unworn 
teeth, showing that they were not 
caused by the wearing down of the teeth 
through the use of coarse foods. 

Studies of the teeth of ancient races, 
experts believe, may lead to new dis- 
coveries of the nature and causes of denta! 
diseases, now only partly understood. 


Telephone Calls Triple 
in European Cities 


THREE years telephone calls be- 
tween the nineteen most important 
cities of Europe have tripled. A record of 
such calls shows that three people use the 
phone today where one used it in 1925. 
This rapid growth of service in Euro- 
pean centers of population is viewed as 
an aid to communication between con- 
tinents. The increase in good connections 
in. European countries advances the 
value of the trans-Atlantic lines that 
connect Great Britain, France, Germany, 
Belgium, and Sweden with the United 
States, Canada, and Cuba. 

















Philippines Will Witness 
Sun’s Total Eclipse 


F YOU are interested in total eclipses of 

the sun, you might do well to plan 
to be in Manila, P. I., on May 9, 1929, 
when that phenomenon will occur there. 

The Hamburg, Germany, Observatory 
already has made preparations to send a 
party, and it is expected that several 
groups from other parts of Europe and 
also from the United States will follow. 

According to Father Miguel Selga, S.J., 
director of the Philippine Weather Bureau 
and the Manila Observatory, two factors 
will warrant the time and expense in- 
volved in observing the eclipse—first, the 
probability of clear weather, and second, 
the duration of the eclipse over accessible 
and convenient points. 

The plane of total eclipse extends 
across the middle islands of the Philip- 
pines, the Visayan group, and through 
the tenth and two thirds of the eleventh 
degrees of north latitude. The duration 
of the eclipse over this area will be three 
minutes fifty-four and a half seconds. 

There will be places in Siam and on the 
island of Sumatra where the eclipse also 
may be observed, but the Philippines will 
be the logical spot for American observers. 


California Fishing Fleet 


Gets $13,000,000 Haul 


ARGELY through the use of scientific 
methods, Los Angeles fishermen 
made a $13,000,000 catch last year. 
Most of the haul, taken from the waters 
off southern California, consisted of 
sardines and tuna. Some of the vessels 
were equipped with Diesel engines and 
refrigeration, and could cruise for hun- 
dreds of miles without putting into port. 
Of the sardines caught, seventy-five per- 
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cent were canned and the remainder were 
run through a fertilizer plant and con- 
verted into fish meal, which is used both 
as fertilizer and as food for livestock. 


Huge Pylons to Support 
Greatest Arch Bridge 


ROM towering pylons of masonry that 

would bear the entire weight of the 
steamship Leviathan without crumbling, 
the world’s greatest arch bridge, with a 
central span 1,650 feet long, is being built 
across Sydney Harbor, Australia. The 
photograph below shows the main pylon, 
on the city side of the harbor. On its 
summit creeper cranes are being prepared 
for the task of swinging ponderous steel 
beams into place over the harbor. 





The main pylon of the bridge, showing huge 
cranes ready to swing steel beams into place. 


Air Pressure Gun Shoots Cement 135 Feet 


WO million pounds of cement were 

shot through five-inch hose seventy- 
five feet into the air recently when work 
began on the foundations for the Mer- 
chandise Mart in Chicago, designed to be 
the world’s largest business building. The 
dry cement was transported in a steel 
vessel to a point in the 
Chicago river opposite 
the site of construction. 





There a compressed air gun shot the 
contents of the hoppers in the ship’s hold 
through a hundred and thirty-five feet of 
pipe and seventy-five feet high into a huge 
three-story bin on shore. 
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Officials inspecting op- 
eration of the gun which 
shoots cement 135 feet 
through five-inch pipes. 





Working Model Train Fits 
- in Cigarette Case 


MODEL train, built to scale and 
operated by an electric motor housed 
in the tiny engine, is carried around in a 
cigarette case by the English enthusiast 


who constructed it. It was built by 
J. Langridge, of the Wimbledon and Dis- 
trict Model Railway Club, and shown at 
a recent model engineering exhibition. 

It is believed to be the smallest working 
scale model railway train in the world. In 
every detail it was constructed at a scale 
ratio of eight hundredths of an inch to a 
foot. At its tallest point, the cab of the 
locomotive, the miniature train is only 
half an inch high and the track it runs upon 
is three-eighths-inch gage. 

The tiny train, with its engine, three 
coal cars, and two passenger coaches, fits 
snugly into one side of a cigarette tin 
designed to hold fifty cigarettes. 


Fresh Air One Mile Down 


MILE below the earth’s surface, 

miners working in the copper mines 
of the Lake Superior region are supplied 
with abundant fan-driven fresh air 
through canvas tubing from the mine 
openings. A recent survey showed that 
from 40,000 to 100,000 cubic feet of air 
per minute was circulating through the 
lower levels of the shaft. Here the rock 
temperature was ninety degrees F. 








How Much Do You Know 
About the Weather ? 


EST your knowledge with | 

these questions, chosen from 
hundreds asked by readers. 
Correct answers are on page 
158. 


1. How high are the clouds? 
2. What is the difference 
between a hurricane, a 
cyclone, and a tornado? 
What causes frost? 

What causes a red sky at 

sunset? 

- What causes rain? 

. What is a rainbow? 

- What is the meaning of | 
the lines on a weather 
map? | 

8. What does a barometer | 

tell about the weather? 
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9. What causes the rings 
around the moon? 


316. What is a hygrometer? 
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It Plays a Tune When You 


Light a Cigarette 


HEN you lift the lighter of an 

unusual smoking set recently placed 
upon the market, a music box concealed 
in its base plays atune. The set, consist- 
ing of a lighter, a container for cigarettes, 
and an ash tray, forms a compact acces- 
sory for the smoker which, says its 
inventor, will provide entertainment each 
time a cigarette is lighted. 


Timing Wind Speed a Hard 


Job for Weatherman 


OLDING a stopwatch on the wind is 

the most difficult job of the U. S. 
Weather Bureau, according to its chief, 
Prof. Charles F. Marvin. An improved 
anemometer, or wind-measuring instru- 
ment, consisting of four wind-driven cups 
mounted on revolving cross arms, has 
proved an advance over previous instru- 
ments of the kind, which lagged in winds 
up to ten miles an hour, and then pro- 
gressively recorded speeds above the 
actual rate for winds beyond fifteen or 
twenty miles an hour. 

The new instrument gives correct read- 
ings for high velocities. However, there 
remains the problem of standardizing the 
conditions under which records are made 
in different localities. The roofs of build- 
ings where the readings are made are 
sometimes high and sometimes low; some- 
times they are sheltered by taller build- 











Know Your Car 


N ANY automobile engine 

except the sleeve valve type, 
the valves are operated by push- 
rods moved up and down by the | 
cams on the cam shaft. These 
valves must open and close at 
precisely the right time if the 
motor is to deliver full power. 
There must be some play or 
looseness in the mechanism to 
allow for the expansion and 
contraction of the parts caused | 
by the heating and cooling ofthe | 
engine. The designer takes this 
play into account when he 
figures the contour of the cams. 

If the valve adjustments are 
set too loose the motor will lose 
power and be noisy. If set too 
tight, power will be lest, and in 
addition the valves will not seat 
properly and willbecome burned. | 
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ings and sometimes they are unobstructed 
on all sides. Before accurate wind records 
for the whole country can be made, all 
instruments must be placed at the same 
height above the ground under similar 
conditions, P>ofessor Marvin believes. 


New Airway Beacon Weighs 


Nearly a Ton 
FINGER of light miles long pene- 


trates the darkness from a new 
million-candlepower beacon light de- 


signed to guide night flyers along the air- 
ways. It is called the largest portable 
beacon ever built. Its diameter is five feet 
and its total weight almost a ton. 

It can be tilted up or down, rotated 
sideways, or transported from place to 
place on the carriage it is mounted on. 








- 


The mammoth portable searchlight, of a 
million candlepower, on exhibition in Chicago. 
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Tigers and Men Fight to 
a Draw in India 


EN with rifles and tigers with claws 
fought virtually an even battle in 
India last year, according to statistics of 
the number of tigers killed by hunters and 
the number of persons killed by tigers, 
recently issued by the Indian government. 
One thousand and thirty-three persons 
were slain by the beasts while 1,368 tigers 
were shot or trapped during the twelve 
months, making a ratio of almost one man 
for every tiger. 

During the same period, leopards killed 
218 persons, while men retaliated by 
taking a toll of 4,390 leopards. Snakes 
are still the greatest danger in India. In 
1927, 19,069 people died of snake bite. 
The estimated number of snakes that 
died at the hand of man during the same 
period is 57,116. Other beasts listed, and 
their human toll, are: crocodiles, 136; 
wild boars, 85, and elephants, 56. 


Yellow and Red Rays Also 
Vital to Body Growth 


LL the colored rays of sunlight and 

not merely the invisible ultra-violet, 

or “health” rays, are needed to make 
your body grow. 

That is the conclusion of Dr. Charles 
Sheard, of the Mayo Clinic, Rochester, 
Minn., who tried raising two broods of 
chickens, one in light from which colored 
window panes removed the red and yellow 
rays only, and the other in light with the 
green and blue rays removed. In both 
broods the overworked parathyroid glands, 
which have an important part in convert- 
ing food into tissue and energy, became 
abnormally enlarged in an effort to make 
up the deficiency. Cod liver oil in small 
doses remedied the trouble. 


Remarkable Model Shows Apartment Village 


OMES at cost for 625 families will be 
provided when a mammoth, block- 
square group of modern apartment houses 
sponsored by Marshall Field, is completed 
in Chicago. A model of the project, 
recently exhibited there, shows the ten 
units, which will make up the project, 
with air spaces between each for light and 
ventilation. Each of the units will house 
about sixty families apiece, providing 
them with every modern convenience 
and will be rented to the oc- . 
cupants at cost. 





ah eat 





AWAY 


The model, built precisely to scale and 
complete in every detail, is a striking 
example cf latest methods in architecture, 
described in last month’s issue, which 
enable a prospective owner, before con- 
struction work begins, to see exactly how 
the completed building will appear. 









Ms 


This scientific scale model of the projected block of modern apartment houses for Chicago gives a 
better idea than any maps or drawings of how the dwellings will appear when they are completed. 























Hailstones Larger Than 
Baseballs on Record 


OW big do hailstones grow? To 
answer this frequently-asked ques- 
. tion, the U. S. Weather Bureau has listed 
some of the historic hailstorms of the 
past. In 1847, hailstones that measured 
fourteen inches in circumference are said 
to have fallen in New South Wales. 
Others, weighing four and a half pounds, 
were reported after a storm at Cazorla, 
Spain, in June, 1829. 

Thousands of bombarding balls of ice, 
each as large or larger than a big-league 
baseball, fell at Dallas, Texas, a couple 
of vears ago, causing nearly half a million 
dollars damage. The most amazing report 
of such a bombardment from the sky 
came from Cette, France. Here, in 
October 1844, such huge hailstones are 
said to have falien that they wrecked 
dwellings and sank. vessels anchored off 
shore. 

The formation of large hailstones 
begins at heights-estimated at between 
15,000 and 40,000 feet above the ground. 





Pocket Microscope Looks 
Like Fountain Pen 


LIP off the cap of this little black in- 
strument that resembles a fountain 
pen. and you have a powerful pocket mi- 
croscope ready for action. A sliding button 
on the barrel focuses a surprisingly strong 
lens, and a tiny mirror in the base supplies 
illuraination from any near-by lamp or 
window. All that is necessary is to rest 
the point against a document or object to 
be examined and focus the lens, and you 
can see the object magnified many times 
in the eyepiece. The sliding barrel ad- 
justs the power of magnification. 


Plants, Like People, Tanned 
by Invisible Rays 

ILANTS, as well as people, get tanned 

from exposure to ultra-violet rays! 
Thus reports Dr. E. M. Delf, secretary for 
a committee of English botanists who 
are carrying on experiments with plants 
to determine just how they are affected 
by the invisible rays that sunburn the 
exposed necks and arms of human bath- 
ers at the seashore. 

When a plant was exposed to the glare 
of a quartz mercury vapor arc, recently, 
the surface of the plant turned brown. 
An examination of the “sunburned” 
plant with a microscope revealed that the 
change in color had been caused by a 
breakdown of the outer layer of cells. 
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New Army “Whippet” Tanks Built for Speed 


Wallowing in mud, two of the 
speedy new “ whippet’”’ tanks 
are about to ford a stream. 





RMY tanks that dash over the 
ground at a speed only slightly below 

that made by Charlie Paddock when he 
set the world’s record for the hundred- 
yard dash have been successfully tested 
at Fort Leonard Wood, near Baltimore, 
Md. On level ground, the new tanks 
rumble along at a twenty-mile-an-hour 
clip. For splashing through mud, fording 
streams, or traversing rough country 
these “whippet” tanks are equipped 
with a new type of tread which is said to 


Tower Thermometer the 


World’s Largest 


HEN citizens of Munich, Germany, 

want to see how cold it is, they can 
poke their heads out of doors and look at 
what is said to be the world’s largest 
thermometer on the tower of a museum 
in that city. 

The huge instrument, which can be 
seen for miles, occupies nearly the whole 
side of the tower. It was built by a 
Berlin engineer, Paul Fuess. In spite of 
its great size, the thermometer is said to 
record the temperature accurately. Above 
the thermometer is located a proportion- 
ally-large barometer, resembling a huge 
tower clock. 





Comparison with the tiny figure of a man 
standing at the foot of the thermometer 
gives an idea of the instrument’s bigness. 





grip the ground more effectively and to 
increase speed. Extensive tests of an 
experimental model, covering 1,500 miles, 
showed that it could climb hills that as- 
cended at an angle of forty-five degrees 
and could carry sufficient gasoline for an 
eighty-mile run. A novel feature is that 
the tank is built on an all-purpose chassis 
on which can be mounted several different 
styles of body. 

The machine is especially designed to 
carry one man and a machine gun over 
shell-swept territory with the greatest 
possible protection. To this end it is 
built with a low body to offer the least 
target for enemy fire. 


Exercise After Meals Not 
Harmful, Tests Show 


PSETTING the old belief that exer- 

cise after meals is harmful, three 
physicians who have made a series of 
tests at Guy’s Hospital, in London, 
England, report that moderate exercise 
taken immediately after eating does not 
retard, and may even aid, digestion. As 
long as the exercise does not make you 
uncomfortable, they found, it does not 
disturb digestion. 

Men in training were found capable of 
running two miles slowly after a meal 
without injurious effects. Men not in 
training, however, found that an hour’s 
walk was sufficient to hinder digestion. 
Violent exercise after a meal, say the 
doctors, results in temporary anemia, or 
lack of blood, in the stomach, due to the 
amount that is drawn away to the muscles 
which are being exercised. 


Record Blast Displaces 
40,000 Tons of Rock 


SINGLE blast in a Welsh limestone 
quarry recently displaced stone 
weighing 40,000 tons from a cliff 100 feet 
high. It is said to have been the largest 
limestone quarry blast ever set off in the 
British Isles. Three and a. half tons of 
high explosives were used in the charge. 
Three months had been spent in pre- 
paring for the big explosion by sinking 
sixteen shafts, with an average depth of 
110 feet, to contain the explosives, which 
were set off electrically. The explosion 
stripped the rock from the cliff and left a 
smooth surface for future quarrying 
operations. 
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Newest Locomotive “Cart before the Horse’ 
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Two sets of drivewheels, on sep- 
arate trucks, enable the huge 
locomotive to round sharp curves. 





ONGER freight trains will climb the 
winding Rocky Mountain tracks 
when huge freight locomotives of the new- 
est oil-burning type, constructed in the 
shops of the Southern Pacific Railroad, in 
Sacramento, Calif., are put into operation. 
The design of these great locomotives is 
revolutionary. Reversing the usual prac- 
tice, the engineer’s cab is in front and the 
stack in the rear, making the locomotive 
appear as if running backward. In addi- 
tion, the long, rigid body really embodies 
two separate engines on separate trucks, 
each operating its own set of driving 
wheels beneath. This feature of “articu- 
lation” increases the locomotive’s flexi- 
bility and enables it to swing about sharp 
curves that an ordinary engine the same 
length would have difficulty in managing. 
The hardest part of the run over the 
Southern Pacific line from Sacramento to 
Sparks, Nev., will be taken over by the 
new engines. Their water capacity is 
12,000 gallons, as compared with the 9,800 
gallons in the locomotives used previously 
on this run, and the oil capacity is in- 
creased from 3,112 to 3,771 gallons. 
Another fleet of articulated oil-burning 
mountain-climbers is being built by the 
Great Northern Railway at a cost of 
$110,000 each. They will pull 100-car 
freight trains over mountain divisions. 


Giant Pump Is Lubricated 
With Water It Lifts 
SIXTY - THOUSAND - POUND 


pump that lubricates its bearings 
with water has been installed at an irriga- 
tion well near Etiwanda, in southern Cali- 
fornia. The giant pump lifts water 640 
feet, in a single boost, from the bottom of 
a 450-foot well to the top of a hill where 
irrigation ditches carry it away. It is be- 
lieved to be the highest pressure turbine 
pump ever built. 

An electric motor of 350 horsepower 
furnishes the power. Because frequent 
trouble in oil lubricated pumps has re- 
sulted from clogged oil lines and burned- 
out bearings, the makers of the Etiwanda 
equipment had. been experimenting for 
some time with pumps that lubricate 
themselves with part of the water they 
raise. In ‘preliminary experiments with 
small six-inch pumps, similar to the one 
shown at the left of the photograph, water 
lubrication proved satisfactory. Subse- 
quent tests of the new thirty-ton pump 
gave convincing proof that bearings of 


large size also can be kept in good work- 
ing condition with nothing but water for a 
lubricant. 

It had been predicted that sand in the 
water would cause rapid cutting of the 
bearings, but it was found that the unique 
design of the bearings of the new pump 
eliminated most of this danger, and that 
any sand that crept into them was washed 
out before it could cause abrasion. 


Millions of Tons of War 
Explosives Put To Use 


OW T.N.T., made for destructive war 

purposes, ended by becoming an aid 

to industry and agriculture, is told in a 

recent report of the Explosives Division 
of the Bureau of Mines. 

The war ended with 126,000,000 pounds 
of high explosives on hand in the United 
States. All of this dangerous supply has 
been used for blasting and irrigating. Be- 
fore the war, T.N.T. had been considered 
unfit for industrial purposes. The Bureau 
of Mines carried on experiments and in- 
structed users in the best methods of 
handling the powerful explosive. 

The excellent keeping qualities of 
T.N.T. were demonstrated recently when 
a store nearly ten years old wis examined 
and found to be fit for use in blasting. 
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{New thirty-ton irrigation pump, lubricated 
with water. Compare its huge size with those 
of the man and the six-inch pump at the left. 
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Modern Machines Develop 
Rich Diamond Field 


HE long monopoly on diamonds which 

the South African fields have enjoyed 
is being threatened by the increasing out- 
put of the Belgian Congo mines. From a 
total output of 15,000 carats, in 1913, the 
production of the Kasai district, the 
principal Belgian Congo field, has risen 
to more than 1,000,000 carats. This 
represents one fifth of the total world 
production. 

The sudden increase in output is due 
to the use of improved machinery and 
equipment. The pick and other primitive 
implements have been superseded by 
mechanical excavators and washing ma- 
chines of the latest type. A seventy-mile 
narrow-gage railway and 4,000 miles of 
new road have been constructed. The re- 
sult of the mechanizing of the mines is 
seen in the present enormous production. 

The diamonds mined here are not as 
large, however, as those of the famous 
Kimberley fields to the south. The Kim- 


-berley mines still produce the biggest 


diamonds in the world. One dug there 
recently is said to have weighed 412 
carats and was sold at the mine for $25,- 
000. When it is cut, its value is expected 
to be at least $50,000. 





Sandpapering Made Easier 
by Handy Holder 


NOVEL means for holding sand- 

paper, emery, or other abrading ma- 
terial for handwork is provided by this 
newly devised block. On both sides of the 
block are slots into which the ends of the 
polishing material are inserted. Special 
clamps are then pressed in as shown in the 
photograph, holding the material firmly 
in place. Having one sharp and one round 
edge, the sander is adapted to any shape 
of molding. A rounded handgrip makes it 
easy to hold. 

With a polishing cloth firmly stretched 
over the block, photographers find it use- 
ful for polishing ferrotype plates. With a 
cloth dipped in paraffin, the housewife 
may use it as a flatiron polisher, which is 
one of its many uses about the home. 

For polishing moldings, pipes, or large 
round surfaces, another block is supplied 
with a concave surface. 


Begin Search for Radium 
ARNEGIE INSTITUTION, Wash- 


4 ington, D. C., is to conduct a world- 
wide search for radium. In the whole 
world there has been mined less than four 
ounces of this valuable substance. Most 
of it has been found in Colorado, although 
some has been discovered in Russia and 
some in Turkestan. 































Silver Nuggets Salvaged 


from Movie Films 


i" INING silver from the silver screen 

is the latest source of wealth in Hol- 
lywood. From the miles of film that run 
through the fixing hath in the developing 
rooms, the hypo takes infinitesimal par- 
ticles of the silver that forms part of the 
sensitive outer coating of the film. The 
amount from a single film is slight, but at 
the end of a day the silver sediment has 
accumulated in the bettom of the fixing 
vats in surprising quantities. 

In recent tests of a new chemical proc- 
ess for reclaiming this silver a five-pound 
piece of silver, shown in the photograph 
at the right, was obtained. The large 
hypo vats of a west coast studio, shown 
above, give an idea of the size of the fixing 
baths which have become “silver mines,” 
thanks to the ingenuity of chemists in 
salvagirg precious metal previously 
thrown away. Science is can- 
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With a five-pound chunk 
of silver at her finger tips, 
no wonder Doris Hill, 
movie actress, smiles. It 
was salvaged from the 
film fixing vats at the left. 




















explains, is the result of years of research. 
By applying very high frequency vibra- 
tions to water, he says he has been able to 
break it up into its constituent elements 
of hydrogen and oxygen. The hydrogen, 
he contends, will b. used in place of coal 
gas as a fuel and will make the mining of 
coal unnecessary. 





tinually discovering new ways 
in which to reclaim the waste 
products of industry. 


Patrolman’s Club 


Also Flashlight 


POLICEMAN’S _ night 

stick that provides a 
bludgeon at one end and a 
flashlight at the other has 
been devised to aid officers 
when they patrol the dark 
alleys. The stick is made of 
steel tubing with threads in 
the end of the grip, into which 
a flash lamp is screwed. This 
arrangement, the inventor 








When Dr. von Hohenau 
presented his plan at a re- 
cent world fuel conference, 
held in London, the objec- 
tion was raised by a mem- 
ber of the conference that 
the energy required to set 
up the vibrations, even if 
they were capable of liber- 
ating the hydrogen, would 
offset the energy gained 
by its use. 


Coconuts May 


Rival Cows 


OWS and_ coconuts 
will become rivals if 








says, enables an officer on 
night duty to throw out a 
beam of light without waiting 
to pull a flashlight from his 
pocket, at the same time permitting him 
to keep the club in his hand ready for use. 
Tucked under the arm with the light di- 
rected on a notebook, it leaves both hands 
free for writing. 

Flashlight batteries are contained in 
the grip, and are replaced simply by re- 
moving the lamp bulb. 


Predicts Water in Place of 


Coal for Fuel 


HE future fuel will be water instead of 
coal, according to Dr. Walter von 
Hohenau, a Brazilian physicist, who says 
he has discovered a means of liberating 
the hydrogen from water. His process, he 


Pressing a button on the 
grip of the policeman’s night 
stick turns on the flash lamp. 


tests of a new chemical 
process for making a milk 
substitute from the fluid 
in coconuts proves com- 
mercially valuable. The meat of the coco- 
nut is being used in many ways, but few 
uses have been discovered for the “milk” 
within the shell. In Manila, where great 


factories shred the meat of the fresh nuts, ' 


the fluid has little commercial value. 
Herbert Walker, an American chemist, 
has just applied for a patent upon a proc- 
ess which he says will produce a genuine 
milk from this fluid by blending it with 
the liquid from the pressed fresh meat. 
The result is said to be a rich and whole- 
some beverage applicable in every way in 
which milk is used. The resemblance is 
said to be so close that cream rises to the 
top; and, when fresh, it foams in the same 
manner as does real milk from the cow. 
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Simple Ways to Measure 


the Speed of the Wind 


SIMPLE guide for judging wing 

speeds has been worked out by the 
Forest Section of the U. S. Department of 
Agriculture. In forest fires, the number of 
men needed on the fighting line is often jn 
direct proportion to the strength of the 
wind that is blowing. To help men in the 
field, who have no instruments to measure 
the speed of the wind, these rules, which 
anybody can follow, are given by experts 
of the Service: 

A light wind, up to seven miles an 
hour, is felt lightly on the face, and rustles 
leaves. 

A gentle breeze, eight to twelve miles 
an hour, keeps leaves and small twigs in 
constant motion and lifts a light flag. 

Moderate winds, thirteen to eighteen 
miles an hour, raise dust and sway small 
branches. 

Fresh winds, nineteen to twenty-four 
miles an hour, sway small trees in leaf and 
cause crested wavelets to form on inland 
waters. 

Strong winds, twenty-five to thirty- 
eight miles an hour, whistle through tele- 
phone or telegraph wires. One walking 
against them feels himself being held 
back. 

A gale, thirty-nine to fifty-four miles an 
hour, breaks twigs off trees and often in- 
flicts slight structural damage to build- 
ings. 

A whole gale, fifty-five to seventy-five 
miles an hour, uproots trees. Any wind 
with a velocity of more than seventy-five 
miles an hour is classed as a hurricane. 


This Mail Box Sheds the 
Water Like a Duck 


HE proverbial duck’s back is gone one 

better by the mail box invented by 
L. A. Stelhouse, of Baltimore, Md., which 
sheds most of the rain from its top and 
directs what little enters by way of the 
letter slot out through an opening, so the 
moisture never reaches the letters de- 
posited within. 

When mail is deposited in the slot, a 
metal grill at the top directs it at an angle 
into the main compartment of the box 
beyond a partition. This partition 
catches the rain that drops from above in- 
to the slot and directs it out the back. 


The inventor pours water into the slot of his 
new mail box to show that it is rain-proof. 
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Camera Records Path 
of Lightning Bolt 


R the first time in history, 

the flashing progress of a 
natural lightning bolt on its way 
to the ground has been recorded 
in a close-up photograph. The 
feat was accomplished recently 
near Lake Wallenpaupack, Pa., 
by a marvelously high-speed 
camera, otherwise known as an 
automatic cathode ray oscillo- 
graph. This instrument, some- 
what similar to one described in 
the article ““ New Magic Worked 
by Cameras” in the September 
issue of PopuLarR ScreNcE 
MontTHLY, was developed in the 
















engineering laboratory of the 
General Electric Company. It 
records what goes on in incredibly small 
intervals of ten millionths of a second. 

At Wallenpaupack, the camera photo- 
graphed the progress of a lightning bolt as 
it struck a high-voltage power transmis- 
sion line. The time which elapsed from 
the striking of the bolt until the electric 
pressure of the impact reached 1,500,000 
volts was revealed to be five millionths of 
a second! In another split second the 
voltage reached 2,500,000 and in another 
ten millionths of a second it began to 
drop. From the impact until all effects of 
the bolt vanished from the camera’s eye, 
forty millionths of a second elapsed. 

This camera is more than a laboratory 
plaything. It is being employed to study 
the nature of lightning and its effects on 
high-tension power lines. 


invents New Television 
System Minus Disks 


OME television experts believe that 
while apparatus like spinning disks 
and synchronized motors are necessary 
today, television transmitting and receiv- 
ing sets of tomorrow will have no moving 
parts. Working along this line, Philo T. 
Farnsworth, of Provo, Utah, has devised 
what he claims to be a television projector 
which employs no whirling scanning disk. 
The receiving screen, he says, is the coated 
fluorescent bottom of a glass flask, and 
the scanning beam that paints the picture 






The inventor with his new television apparatus. Glass 
object in his right hand contains the receiving screen. 


is a beam, not of light, 
but of cathode rays 
swung across it by sta- 
tionary magnets. He 
claims his invention can transmit twenty 
pictures a second. 

Another improved apparatus, devised 
by Dr. E. F. W. Alexanderson, one of 
television’s pioneers, exhibits a moving 
image twelve inches square, as compared 
with the three-inch pictures previously 
obtained. It uses a spinning scanning 
disk studded with lenses. 


Tests of Lumber Reveal 
Why Paint Fails 


OOD has holes in it, and paint 
catches in them. If it can find plenty 
of good-sized holes or pores in the wood 
to enter, the paint 
will stick. Otherwise 
it will drop off in 
flakes. There is no 
inherent — stick-to-it- 
iveness about paint. 
That is the conclu- 
sion of the Forest 
Products Laboratory, 
U. S. Forest Service, 
after careful tests to 
find out why paint 
fails. It found that 
paint adheres readily 
to spring growths of wood, and poorly to 
summer growths, because the former are 
porous and the latter dense and com- 
paratively poreless. The different behav- 
ior of the two kinds of wood shows up 
sharply when a board containing 
both is painted, as illustrated in 
the accompanying photograph. 
Before paint will stick to all 
boards with equal durability, 
some method must be found, the 
Laboratory concludes, to make 
it adhere even to wood with a 
shortage of large pores. 


Toy Sails 1,750 Miles 


URING a recent celebra- 
tion, Thomas J. Rubino, of 
Paterson, N. J., sent up a toy 
balloon with a note attached 
asking the finder to communi- 
cate with him. He received a 


que, N. M., 1,750 miles away, 
saying the balloon had been 
found on his roof. 








Dark streaks show bands of summer wood 
on which paint has failed. Light portion 
is spring wood on which the paint sticks. 


letter from a man in Albuquer- - 
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Left: High-speed camera, known 
as cathode ray oscillograph, 
which made first photographic 
record of a lightning stroke. Be- 
low: Lightning-proof steel labo- 
ratory where photo was made. 






U. S. Experts Seek Paper 
That Won’t Wear Out 


APER that won’t wear out is being 

sought by the United States Bureau of 
Standards in Washington, D. C. Asa 
first step in this direction, experts of the 
Bureau are testing the different products 
that are now on the market. These will 
be put through accelerated aging experi- 
ments in the laboratory by the use of 
artificial heat and light. 

Chemical and physical tests will follow 
to determine the constituents of the vari- 
ous papers and their effect upon its wear- 
ing quality. Later, 
the Bureau will coép- 
erate with manufac- 
turers to increase the 
durability of their 
product. 

An interested ob- 
server of these tests 
is the American Li- 
brary Association, 
which has been seek- 
ing more durable new 
material for book 
leaves. Special news- 
papers for bound volumes, printed upon a 
newsprint paper of rag fibers said to be 
of remarkable durability, have appeared 
recently in an effort to lengthen the life 
of dailies preserved in libraries. 


Deepest Oil Well Goes 
Down 7,800 Feet 


TUBE of steel, driven 7,800 feet into 

the earth, is now bringing oil to the 
surface from what is believed to be the 
deepest producing well in the world, in the 
Signal Hill oil field in southern California, 
Experts believe that the success of this 
new well will lead to the reopening. of 
fields that have been drained by shallow 
drilling. 

Operators expect that improved appa- 
ratus for drilling will enable them to sink 
wells as deep as 10,000 feet within the 
next few years. Already contracts are 
being signed in the region of Long Beach, 
Calif., stipulating a certain percent royal- 
ty to land owners for wells not deeper 
than 10,000 feet, and an increased royalty 
if wells deeper than that are used. 
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| ur New A.C. Set Completed 
I) 
4 i} 
i) . . - 
i How to Add Audio Amplification to the Two-Tube Outfit 
wy . e 
| Described Last Month, and Get Loudspeaker Reproduction 
| By ALFRED P. LANE 
Be! he 
| HE four-tube, full electric radio F2—variable resistance, 0 to 5,000,000 F5—One-thousand-ohm fixed resistance, 
Hi receiver detailed on these pages ohms. You will need all of the above parts if 
it is the two-tube outfit described Gi—socket for heater type 227 vacuum you are just starting to construct a re- tu 
i last month in Popunar ScreENcE tube. ceiver and in addition you will, of course, T 
Hk . Mon Tay, with the addition of These parts were added to make it a __ need: : fo 
{Ik two stages of audio amplification to get two-tube set: Drum dial, panel 7 by 21 inches, base- bi 
Ht loudspeaker operation on most stations. A2, B2, C2—mounting and _ broadcast board % by 10 by 20 inches, wire, screws, m 
i A B-eliminator has been etc., as well asan A-power trans- re 
i added. This can be either a fac- former, a good B-eliminator, vi 
ii tory built unit or a home as- and a loudspeaker. m 
Ht sembled outfit. 
i In connection with previous SSHOWN here, thereceiveris or 
iB articles describing this receiver modern in appearance. Some ty 
F: in its simpler forms, many read- readers, however, have asked yc 
ers have inquired concerning the whether they can use two ordi- ee 
relative merits of the receiver nary tuning dials instead of the 
fitted with plug-in coils or with drum dial. This is entirely prac- gr 
simple, home-wound coils. tical. Of course, if you have in- ra 
When fitted with the plug-in dependent control of the two Ac 
coils as shown here, it is a com- "@ ©0e condensers, you will not require pl 
bination short and long wave ' a4 7 the midget vernier condenser D5. 7 
receiver. As a short-wave set it == = This midget condenser is, on 
is used with three tubes, since Sip. 2. Dito dinquens chews how 0 atten the carte on the however, absolutely necessary if st 
the radio-frequency stage is of baseboard. You can judge positions by eye measurement. you use the single dial control, 
no use on the short waves. The because of the effect of the an- he 
plug-in coils on the broadcast bands give band coils (or home-wound coil). tenna on the tuning of the radio-frequency a 
particularly good selectivity at some sac- D4—variable condenser, .00014 mfd. ca- stage. - 
rifice of distance-getting ability. If your pacity. Please pay particular attention to the Br 
interest is mainly in the short waves, and D5—midget variable condenser. location of the fixed resistances F4 and ta 
you wish to tune the broadcast bands Dé—bypass condenser, %4 mfd. capacity. 5. In the two-tube circuit shown last ” 
merely for the programs of local and semi- F3—six-ohm potentiometer. month, the 2,000-ohm resistance F.4 was 
distant stations, then the plug-in coils are F'4—2,000-ohm fixed resistance. used to supply the necessary C-bias for pe 
recommended. G2—standard X-type vacuum tube _ the radio-frequency stage of amplifica- 7 
If, on the other hand, you care nothing socket. tion. In the circuit shown in Figs. 2 and — 
about the short waves and you want H—oscillation controller. 3 you will note that the new resistance - 
maximum results on the broadcast band, And now you need these parts to add you have purchased, the 1,000-ohm re- - 
you will do well to build the set with audio amplification: sistance F5, is located where F'4 was con- bi 
plain, hand-wound coils. J1, J2—high grade audio transformers. nected, and F4 is moved over to act as &t 
If you have built the two-tube receiver J3—output transformer. a grid-biasing resistance for the power 
described last month, the cost of com- G3, Gj—standard X-type tube sockets. 
leting it according to the directions - 
na given will amount to the price ~ 
of two audio-frequency transform- ae 
ers, one output transformer, a fixed = 
resistance, a B-eliminator, and a if 
loudspeaker. Of course, two more . t 
tubes will be required; one type 226 
tw 
and one type 171A. 
Forthe convenience ofthosewho $$ faa + |27 camO° 2s. iit |_| = fa = 
HT: have already completed the set in . 
iN either one- or two-tube form we list \ 
Ht the parts separately. 
We ‘These parts are in the one-tube 
aa set: 
if Al, B1, Ci—short-wave coil set, | 
i including extra coils to cover the | 
Hy broadcast band of wave lengths. 
ii Di—variable condenser, .00014 A 
i mfd. capacity. 
if D2—zrid condenser, .0001 mfd. 
ii capacity with clips. 
si D3—fixed condenser, .0005 mfd. - 
if capacity. = 
f El —radio-frequency choke coil, 85 Fig. 2. You’l! find the wiring easy if you follow this 
- millihenries inductance. pictorial wiring diagram. Be sure to check it over at 
ly | Fl —grid leak, 5 megohms. least twice before attempting to operate the receiver. 
i 
ii 
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tube type 171A in: the last audio stage. 
The reacon for this change is that in the 
four-tube circuit, the first audio stage is 
biased by the same resistance as is used 
in the radio stage, which means that the 
resistance must be dropped to half the 
value, since there will be twice as 


much current flowing through it. os 


Substituting F5 for F4 is the 
only change in the wiring of the | 
two-tube circuit required when 
you add the parts to complete the 
set. 

Follow Fig. 1 and the photo- 
graphs on this page when you ar- 
range the parts on the baseboard. | 
Accuracy is not required. Merely 
place them by eye measurement. 
The drum dial should be mounted 
on the panel according to the in- | 
structions of the manufacturer. | 

Make sure that you set the 
various parts with the terminals 
pointing in the direction indicated 
in Fig. 2, the picture wiring dia- 
gram. This is especially impor- 
tant for the tube sockets and the 
audio transformers. 

Note that no binding posts are 
used. Since the receiver will be | 
permanently connected with the | 
A-transformer, the B-eliminator, | 
and the loudspeaker, you will find | 
that bringing out loose wires as | 
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Testing the new full electric, 
four-tube receiver in the labora- 
tory of the Popular Science 
Institute of Standards. It was 
found to be efficient and modern. 


A view of the completed receiver 
from above, showing the layout of 
parts and wiring. Before beginning 
construction of the set, study this 
photograph, as well 8 Fig. 1. 





OPULAR 
SCIENCE 
MONTHLY Blue- 
print No. 99, de- 
scribing in still 
greater detail the 
construction of this 
modern and easily 
built four-tube full electric radio re- 
ceiver, may be obtained for twenty- 
five cents (see page 105). 

A complete list of parts approved 
by the Popular Science Institute of 
Standards for use in constructing 
the receiver will be mailed with each 
blueprint or sent free to readers who 
wish to work from this article. Ad- 
dress requests for advice or informa- 
tion to: Technical Editor, 
POPULAR SCIENCE MONTHLY, 
250 Fourth Avenue, New York. 








shown will save the expense of 
binding posts and the trouble of 
fitting them. 

Even the loudspeaker cord tips can be 
clamped directly to the output binding 
posts of transformer J.?, although if you 
prefer, a jack can be mounted on the 
panel directly in front of it. 

You will find that the wiring is easy 


‘if you follow the picture wiring diagram 


of Fig. 2. Be sure to check it at least 
twice before you attempt to operate the 

receiver. : 
After checking the wiring, connect the 
— flexible leads for the 


Bo 1%-, the 2%-, and 


the 5-volt circuits to 









H 





D4, 


> 
i) 


at] —— 


-B I4VA.C. SOV. 


Fig. 3. Technical wiring diagram. 





the proper terminals of the 
filament heating  trans- 
former. If you have any 
reason to suspect that the 
line voltage in your neigh- « - 
borhood is a bit high, you 
may find it worthwhile to 
cut down the voltages in 
these circuits. This ap- 
plies particularly to the 
114-volt circuit, since the 
A-power transformers are 
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ne 


ZJAVAC. 


If you built the two-tube 


circuit described last month, note the changes in F 4 and F 5, 


~B 45V 
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designed to handle six type 226 tubes, 
and you use only two of them in this set. 
Consequently the voltage is likely to be 
somewhat high anyhow. The simplest 
way to cut dewn the voltage is to wind 
ten or twenty feet of ordinary bell wire 
on a small spool, winding half one way 
and half the other. Connect this. in the 
114-volt circuit at any. convenient point 
near the transformer. Reduce the length 
of wire if you notice any material falling 
off in volume. 

Any high grade B-eliminator, either 
factory built or home assembled, will 
give excellent results. It should de- 
liver a maximum of at least 220 volts 
if you want to get full power out of 

the 171A tube in socket G4. This tube 

will handle up to 180 volts applied to the 


' plate, and the C-bias voltage of 40 is 


subtracted from the voltage delivered by 
the eliminator. 

In the case of the A-power transformer, 
a socket is provided into which 
you can insert the plug from the 
B-eliminator. By this method all 
the current for operating the set 
is taken through the plug con- 
nected with the A-power trans- 
former. You can turn the set on 
and off by inserting the A-power 
transformer plug in and pulling it 
| out cf the wall socket, or you can 
| fit a drop cord switch, as shown 
in Fig. 2. 

The small, six-volt light that 
illuminates the dial should be 
wired by a twisted pair of wires 
directly to the F terminals of 
socket G4. This light will then be 
turned on and off automatically. 

After all the connections have 
been made according to Fig. 1, 
put the tubes in the sockets. 
| Place a 227 tube in socket G/, a 
| 226 tube in sockets G2 and G3, 

(Continued on page 153) 

















The receiver 
viewed from rear. 
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Useful Hints for the Radio Fan 


How to Kall the “Dynamic” Hum 


Noise Trouble with New A.C. Type 
Speakers Easily Remedied — Better 
Volume Control with A-Eliminator 


\ 


YNAMIC cone speakers require a 
supply of direct current to ener- 
gize the powerful electromagnet 
which seems to be an indispens- 

able part of :ese instruments. Three 
different me ‘ois are employed to obtain 
the necessary current. The simplest is to 
make the winding suitable for use on six 
volts and connect it to the storage battery 
that supplies the filament current to the 
receiver. 

This method of course, is ideal when a 
dynamic cone speaker is used with a 
battery set, but it won’t work with the 
new electric sets because no battery cur- 
rent is available. 

For electric sets, therefore, the dynamic 
cone speakers are made in two forms. 
One has a high-voltage winding through 
which the B-supply current of the circuit 
can be forced to obtain the required mag- 
net energization. The other and more 
common type uses a separate step-down 
transformer and rectifier element. This 
latter type is most popular because it can 
be hooked to any electric set without 
changes in the internal wiring of the 
receiver. 

There is, however, one trouble with the 
so called A. C. type dynamic speaker. 
The rectifier circuit is somewhat rudi- 
mentary and with certain high quality 
radio receivers will develop a noticeable 
hum. 


RTUNATELY this hum can be 
eliminated entirely in a simple man- 
ner. Fig. 1 shows it being done. Merely 
connect the terminals of a condenser, 
having a capacity of 2,000 or more micro- 
farads, directly across the terminals of the 
magnet coil winding. Condensers of this 
type are available at reasonable prices. 
They are used in the assembly of A- 
eliminators and are, of course, only suit- 
able for use on low-voltage circuits. 
Locating the proper wires to- which the 
connections must be made is simple. A 
check-up will show that there are wires 
leading from the step-down transformer 
to the rectifying element, and there al- 
ways are two wires leading from terminals 
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Fig. 1. Connecting a condenser 
across terminals of magnet coil 
winding kills hum in the speaker. 


on the rectifying element into a hole in 
the round case that houses the electro- 
magnet. Connect the condenser across 
these same terminals. 


More Durable Tubes 


HEN the alternating current tubes, 

types 226 and 227, were placed on 
the market, they were rated for one and 
one half and two and one half volts, 
respectively. These voltages, of course, 
had been determined with scientific pre- 
cision by the laboratory engineers who 
developed the tubes. Extended tests had 
proved that the tubes gave maximum 
results with these voltages and they had 
a normal service life. 

But as frequently happens when prac- 
tical experience steps in to check theo- 
retical results, the first year’s use of 
these tubes in radio receivers brought out 
some points that the laboratory experts 





A B C’s of Radio 
[ve A-current supplied to a 


vacuum tube, either of the 

battery type or the newer 
alternating current type, is 
used to heat either the fila- 
ment or the electron-emitting 
cathode. 

Compared with the battery 
tube, the alternating current 
tube obtains its A-current at 
less expense than does the bat- 
tery tube. In consequence, the 
alternating current tubes are 
designed for a relatively heavy 
A-current. And by still fur- 
ther increasing the A-current, 
an otherwise poorly designed 
tube can be made to give a 
creditable showing. 

Many makers of inferior 
tubes resort to this method of 
getting results. The use of 
such inferior alternating cur- 
rent tubes will cause trouble. 
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hadn't given sufficient consideration, 

Tubes may last for a thousand hours jf 
fed with exactly two and a half volts 
but uniform voltages don’t flow from the 
electric light wires. The voltage flue. 
tuates up and down and the result has 
been that a great many tubes gave out 
long before their appointed time. 

Further development of the 226 and 
227 tubes has resulted in a solution of 
this problem. The tubes now being sold 
have heavier elements so that they wil 
safely stand any ordinary line voltage 
fluctuations. 


Better Volume Control 


PECULIAR situation has developed 

with regard to the use of modem 
types of A-eliminators. You may install 
one of these pieces of apparatus to ru 
the receiver formerly operated with a 
storage A-battery. The outfit will prove 
satisfactory except in one way. You may 
notice that while distant stations ar 
received about as usual, powerful local 
stations may fade in and out myste. 
riously. The A-eliminator is indirectly 
responsible. 

The usual method of volume control on 
all good battery sets is to fit a rheostat in 
one or more of the radio-frequency stages 
and use it to turn down the radio- 
frequency amplifier tubes when it is 
desired to decrease the volume. This 
adjustment is quite critical, and when 
you use an A-battery eliminator the slight 
fluctuations in the line current voltage 
are reflected in the output of the instru 
ment and the amplification of the tubes is, 
in consequence, greatly affected. 

The remedy is to install another type 
of volume control; as shown in Fig. 2. 
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Fig. 2. A simple potentiometer volume control 
for radio receiving sets using A-eliminators. 
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Your First Television Set 





HE accurate construction of one 
of the most important parts of a 
television receiver, the scanning 
disk, was described in the Decem- 
ber issue of PopuLAR SctENcE MonrTHLY. 

The three vital parts of the television 
receiver are the scanning disk, the neon 
tube, and the motor that rotates the disk. 
There is, of course, the radio receiver, but 
this is not distinctively television equip- 
ment, because it differs in no essential 
from any really high-class radio broadcast 
receiver. 

The other parts of the television equip- 
ment are merely accessories designed to 
assist in the proper functioning of the 
important parts. 

You must have a high-grade radio re- 
ceiver to get satisfactory results in tele- 
vision. This means that the receiver must 
bring in the station with plenty of volume 
whether you are receiving on the broad. 
cast or the short-wave band. Further- 
more, the audio amplifier of the receiver 
must amplify without serious distortion 
all audio frequencies, from the lowest 
commonly used in the broadcasting of 
music or speech, up to at least 5,000 
vibrations per second. This range will 
give fair results. On some of the tele- 
vision broadcasting, even better results 
will be obtained with a receiver that will 
amplify up to 15,000. 

A variable speed motor is an absolute 
necessity, for you must be able to rotate 
your scanning disk at a speed which will 
be exactly in step with the scanning disk 
used in the television broadcasting station. 


HIS matter of obtaining synchronism 

is the most difficult problem at pres- 
ent. There is no method available for 
amateur use that does not require con- 
_Stant and extremely careful hand adjust- 
ment all the time the vision is. being 
received. The slightest error will throw 
the vision into a chaotic blur of dots and 
streaks. 

In the- Popular Science Institute of 
Standards laboratory we have found that 
the simplest and most accurate way to 
get synchronism is to adjust the motor 
rheostat so that the disk will run slightly 
faster than is required. Then we rest a 
hand in a comfortably supported position 
close to the edge of the disk and lightly 


By 


Adjusting speed of scanning 
disk with a tachometer, or 
speed indicator, in Popular 
Science Institute laboratory. 


touch the side of the disk close to the 
rim with the ball of the thumb. The 
slight friction retards the disk until it 
strikes synchronism and it is held in step 
by varying the touch of the thumb. 

This sounds like a rather crude system, 
but it works. With astonishingly little 
practice you will be able to hold the 
vision in the frame or picture space which, 
of course, is in front of the plate of the 
neon tube. 


HEN the image is being perfectly 

received it is stationary in the frame. 
As the disk starts to rotate either too 
fast or too slow, the image will lean in one 
direction or the other and will start to 
drift out of the frame. You increase or 
decrease your thumb pressure accordingly 
and bring it back. 

The illustrations show a typical ama- 
teur experimenter’s television apparatus 
as set up in the Popular Science Institute 
laboratory. At the top of the page a 
tachometer, or speed indicator, is shown 
being used to adjust the disk speed. If 
you haven’t such an instrument you will 
have to experiment until you hit on the 
right speed. 

There are no special rules for setting 
up the neon lamp except to get it as 
close as practicable to the back of the 
television disk, with the side of the plate 
that glows squarely toward the disk. To 
adjust the neon tube voltage, simply turn 
the adjustable resistance until the tube 





Rear view of the typical experimenter’s television 
apparatus as set up in the Popular Science Institute 
laboratory, showing usual arrangement of the parts. 


JOHN CARR 


How You Can Build and Operate an 
Amateur Experimental Apparatus 
Hooked to Your Radio Receiver 






LOUDSPEAKER < 
‘7 INPUT _FROM 
HIGH GRADE 
ACS)__RADIO SET 
DOUBLE POLE 

DISK WITH HOLES DOUBLE THROW 4 | 

ARRANGED IN SWITCH 

SPIRAL NEON TUBE q 















VARIABLE ) 


RESISTANCE 
(0 TO 5000 OHMS) 








DIRECT CURRENT 
MOTOR 


120 TO 220 VOLTS ) 
M “B” BATTERIES 
OR GOOD ELIMINATOR 
CURRENT 
SUPPLY 
FOR MOTOR 
This pictorial wiring diagram shows in de- 
tail how to hook up the television apparatus. 


glows steadily but as faintly as possible. 
Directions as to the proper tube voltage 
are packed in the box with the tube. 


HE diagram on this page shows the 
wiring. You must, of course, see that 
the radio receiver is fitted with an output 
transformer. No worth while results can 
be obtained unless you use at least a 
type 171A tube in the last stage of the 
set and operate it with 180 volts on the 
plate. Better results are obtained if a 
still more powerful amplifier is used. 
Television receiving must be done in a 
darkened room. The image is not strong 
enough to be seen if the room is flooded 
with daylight. A ground glass in front 
of the scanning disk also cuts down the 
light and can be used only with a power- 
ful receiver. The ground glass is not a 
necessity, however, as you see 
the vision just as well by look- 
ing directly at the plate of the 
neon tube through the holes 
of the scanning disk. 
_ When you first receive a 
vision you are just as likely to 
have it upside down as right 
side up. If it is upside down, 
take the scanning disk off the 
motor shaft and turn it the 
other side to. The image will 
then be seen right side up. The 
image also may be wrong side 
to. This is of no particular 
importance on faces or ordi- 
nary objects, but it will make 
type read backward. To cure 
(Continued on page 153) 
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Parachutes Have Snatched 
115 Flyers from Death 
INETY-SIX airmen in America 


have saved themselves from certain 
death by leaping from disabled planes 
and trusting to their parachutes. In 
foreign countries, nineteen flyers have 
done the same, says a recent announce- 
ment of the U. S. War Department. 
Colonel Charles A. Lindbergh holds the 
record for the number of leaps from dis- 
abled machines, having jumped four 
times. The first airmen to use parachutes 
in an emergency to save their lives are 
said to be John Boettner, pilot, and Henry 
Wacker, chief mechanic, of the American 
dirigible, “The Wing-Foot Express.” 
While cruising over Chicago, in 1910, this 
balloon burst into flames and crashed 
through the skylight of the Illinois Trust 
and Savings Bank, resulting in the death 
of thirteen workers in that building. 
According to the records of the U. S. 
Army Air Corps, there is no instance of 
the Army type parachute failing to open, 
once the jumper cleared the plane. 


Gas Taxes Build Roads 


ORE than two hundred million dol- 

lars were added to the price of gaso- 

line in the form of “gas” tax last year. 

The tax, totaling $258,966,851 for the 

whole country, was levied in all of the 

states except two, New York and Massa- 

chusetts. The tax ranged from two to 

five cents a gallon. Most of the receipts 

went for new roads or for completing 
payment on highways already built. 


Huge Domes Strengthen New Coolidge Dam 


ECENT completion of three huge 
concrete dome-shaped buttresses 
marked one of the final steps in the con- 
struction of the $10,000,000 Coolidge 
Dam on the Gila River, east of Phoenix, 
Arizona. These domes, said to be the 
largest in the world, are designed to give 
the dam a maximum strength with econ- 
omy of material. They distribute the 


ban 





POPULAR SCIENCE MONTHLY 


January, 1929 


Largest Grindstone Is Built in Sections 


GRINDSTONE for a giant to turn 

is the one recently exhibited at a 
machine tool and engineering exposition 
in England. The huge abrasive wheel, 
said to be the largest ever constructed, 
will do the grinding of tools in an English 
machine shop. It is six feet in diameter 
and fourteen inches thick. The wheel is 
not a solid piece of stone, but consists in- 
stead of some twenty-four small abrasive 
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The huge grindstone on its mounting, f 
taller than the workman who assembled it. 


water pressure among a number of 
buttresses, and so reduce the pressure 
on any one. Constructed by the U. S. 
Reclamation Service and the Indian 
Department, the dam will provide water 
sufficient to irrigate 100,000 acres of land 
in Arizona, half of which is owned by 
the Pima Indians, whose ancestors used 
artificial irrigation 400 years ago. 


first multiple dome dam ever constructed. Its impounded waters will irrigate 100,000 acres. 












stones, each cut somewhat in the shape of 
the keystone of an arch, and all joined 
about a large central hub to form the 
continuous abrasive surface of the wheels, 
The joints where these smaller sections 
meet may be seen in the accompanying 
photograph. 

An interesting fact in connection with 
the wheel is that the stone of which it is 
made was sent to England from Massa- 

chusetts by an American firm. 


Aided by Weather Man 
ELEGRAMS from the local 


weather bureau recently guided 
engineers in building a_ bridge 
across the Rio Grande at Browns- 
' ville, Texas. Information about 
conditions upstream during a 
threatened flood enabled the 
bridge builders to plan each day’s 
work and to strengthen the false- 
work piling supporting the main 
structure in time to save the work 
which was already completed. 





Handy Shaving Lamp Moves 
Around the Mirror 


LIGHT that slides in a groove about 

three sides of a mirror is one c* the 
latest aids to shaving. Instead of dodging 
from side to side to get different portions 
of his face in the light, a shaver using 
the new mirror simply shifts the light up 
or down or to one side or the other as he 
progresses with his shaving. 

The lamp socket is mounted on a mov- 
able arm sliding in the mirror slot. Fric- 
tion clamps hold it in place after it has 
been moved. All the wiring is concealed 
within the mirror. 


Your Choice of 765 Cars 


HEN you buy a new car, you may 

take your pick from 765 types of 
automobiles manufactured in the United 
States. Recent statistics reveal that 
many distinct models of cars are being 
made in this country. Instead of becom- 
ing more standardized, the styles in auto- 
mobiles this year have a greater range 
than eyer before. Prices of the various 
models range from $385 to $12,500. 
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Post Office Tries Mechanical Stamp Clerks 


XPERIMENTING with methods of 

eliminating the long lines of cus- 
tomers at the stamp windows, officials of 
the main post office in New York recently 
installed several coin-in-the-slot stamp 
vending machines in the lobby. The 
machines sell stamps at their face value, 
with the insertion of the correct change 
and the turn of a crank. Each machine, 
of six units, sells one-cent, two-cent, 
and five-cent stamps, as well 
as books of stamps, stamped 


Phone Net Widens 


F YOU own a telephone, 

there are 25,000,000 people 
with whom you can talk. A 
sudden increase in the number 
of possible connections came 
recently with the advent of 
trans-Atlantic telephone serv- 
ice. This number will be further 
increased soon by opening of 
Canadian transcontinental lines 
and by lines to South America. 





ale 


New Tool Invented to 
Cut Curves in Wood 


HE often difficult task of shaping 

delicate curves in wood, as in making 
curved legs for tables and chairs, has 
been simplified by the invention of this 
new draw plane. 
‘ Resembling a spokeshave, it has an 
adjustable blade which the worker can 
set to cut the curve he desires. With a 
little practice, the inventor says, any 
amateur woodworker can use the new 
tool to replace the several tools ordinarily 
required for such work. 


Buttons, Combs, and 
Pens from Skim Milk 


HEN you button your shirt, comb 

your hair, or sign your name with a 
fountain pen, you give little thought to 
skim milk. Yet, says Dr. G. E. Holm, 
head chemist of the Bureau of Dairy 
Industry, U. S. Department of Agricul- 
ture, skim milk played an important 
part in producing the buttons, comb, and 
fountain pen. 

Chemists are now using casein, one of 
the constituents of milk, to produce syn- 
thetic ivory and substitutes for horn, 
ebony, pearl, amber, and tortoise shells. 





envelopes, and post cards. Stamps 
in larger denominations or in large 
quantities still will be sold by clerks. 

If postal officials consider the mach- 
ines a success, they may be installed 
in post offices in other large cities. 
Not the least of their advantages, offi- 
cials say, is that they will permit the 
purchase of stamps on Sundays or holi- 
days when stamp windows are closed. 






AT FULL VALUE 
BSE CORRECT CHANGE 




















Demonstrating the operation of new six-unit 
stamp selling machine in New York Post Office. 
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Twelve-Foot Pie Hauled 
to Oven by Tractors 


N APPLE pie with a 600-pound 
lower crust and containing 100 
bushels of apples was cooked recently at 
Albion, N. Y. Two tractors were re- 
quired to haul this one-ton culinary 
masterpiece along small rails into a 
specially-built oven. When the half- 
inch-thick crust was reeled on a long 
steel rod and carried to the huge pie tin, 
four men strained under its weight. It 
contained almost 400 pounds of flour 
and more than 200 pounds of shortening. 
After cooking for nearly twelve hours, 
the champion pie, twelve feet in diameter 
and eight inches thick, was done to a 
turn. Nearly half a day was taken in 
cutting and distributing pieces of the 
pie to crowds at the fair where the 
unique delicacy was cooked. 


Living Human Cells 
**Act’’ on Movie Screen 


OVIES will play an important part 

in the medical education of the 

future, according to scientists who at- 

tended the twenty-ninth annual meeting 

of the American Roentgen Society, held 
recently in Kansas City, Mo. 

A feature of the meeting was the pro- 
jection of a moving picture of living 
tissues, showing just what happens to the 
cells of the body and to cancer cells when 
radium is applied. . 

The film, made by Dr. H. G. Canti, of 
London, England, was shown by Dr. A. 
H. Pirie, of Montreat, Canada, president 
of the American Roentgen Society. 


Strong Men Lose Tug of War with Magnet 


NE of the strangest of tug of war 
contests was staged at an industrial 
plant near Los Angeles, Calif., the other 
day, when six professional strong men 
pitted their strength against the powerful 
magnet of an electric crane. 
The men were in two teams of three 
men each. The leader of each team held 


a flatiron at arm’s length toward the 
magnet. Then, when the electric current 
was turned on, he and his team mates 
tried to prevent the iron from being 
drawn to the magnet. 

The magnet won against both teams. 
The largest magnets of this kind can lift 
more than sixty thousand pounds of steel. 





The beginning of the tug of war. The combined power of three strong men on each team was unable 





to resist the terrific pull exerted by the crane’s electromagnet on the flatirons held by the leaders. 
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 pongereeg of backing and twisting to 
get into a parking space, the driver 
of a car equipped with the latest parking 
device merely has to head into a vacant 
place, pull a lever, and the rear of the 
machine rises and swings around to the 
curb. It requires little more parking room 
than the length of the zar, according to 
the inventors. 

The lever lowers two auxiliary wheels 
seen under the rear axle, at the same time 
lifting the rear wheels of the car from the 
ground. Power is applied to the auxiliary 
wheels from the motor to move the rear 
of the car sideways. When the driver 
wishes to leave, he reverses the process, 
swinging out the rear of the machine. 
Then he lowers the rear wheels and backs 
into the street. The device was made by 
Clinton Walker and his son Bruce, of 
Piedmont, California. 

A similar invention was brought out 
a year ago by a Baltimore engineer, 


Motor Fuel Is Made from 


Alcohol and Water 


NEW motor fuel, described as a 
_ chemical combination of alcohol and 
water, is said to have given remarkable 
results in Switzerland, where it was in- 
vented recently. Costing one third as 
much as gasoline, it is reported to give 
twenty percent more efficiency in motors 
and to assure complete combustion, 
leaving no residue in the cylinder. 

An automobile, using the new fuel, 
won a recent European hill climbing con- 
test, while a motorcycle carried off first 
prize in a speed race. Details of the new 
motor fuel are carefully guarded by the 
Swiss company producing it. 


World’s Longest Railroad 
1HE recent acquirement of additional 
lines in Kansas and Texas is said to 

have made the Santa Fe the world’s long- 


est railroad, slightly exceeding its nearest’ 


mileage rival, the Southern Pacific Sys- 
tem, which has 13,165 miles of track. 
Other long lines in the United States in- 
clude the Pennsylvania Railroad, 10,527 
miles, and the Chicago, Milwaukee, and 
St. Paul Railway, 11,193 miles. 


Rollers Park the Car Sideways 


Villor P. Williams, 
and described at the 
time in PopuLaRr 
Science Monruty. 
His device lifted 
both front and rear 
wheels from the 
ground and enabled the car to run side- 
ways as far as was desired. In a test, the 
machine slid sideways into a parking 
space less than two inches longer than 
the car itself, without touching other 
parked machines. 


Oil Cup Invented to Stop 


Battery Corrosion 
SIMPLE yet ingenious new device 
designed to prevent corrosion of 

automobile storage battery terminals con- 
sists of a small oil reservoir made of lead, 
with a cuplike projection at one side, into 
which a felt washer fits. The terminal 
clamp holds both the washer and, the oil 
receptacle firmly in place. 

Every few weeks a little oil is squirted 
into the reservoir, as shown below. The 
felt absorbs the oil and keeps the terminal 
coated with a film which prevents acid 
from attacking it. The device has proved 
successful in tests covering more than a 
year, according to its inverttor, James F. 
Anderson, of Akron, Ohio. 






Small oil mileage register attached to the 
car’s dashboard by rubber suction cup. 
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Dashboard Register Keeps 
Oil Mileage Record 
HEN did you last change the oil in 
your crank case? Unless you are an 

unusual motorist, you will have to guess 
the answer. But with a new device, 
which resembles a toy speedometer and 
attaches to the dashboard with a rubber 
suction cup, the inventor says you can 
tell exactly when your motor needs a 
fresh supply of oil. 

When you change oil, you set the 
numbers on the dial of the device at the 
figure registered by the speedometer, 
Later, as you drive, the speedometer 
figure mounts, while that on the device 
remains stationary. A comparison be- 
tween the two will tell 
how many miles have 
been driven with the 
old oil. 


New Highways 


for Brazil 


R the first time 
a thousand-mile 
automobile trip is 
possible in Brazil, ac- 
cording to G. M. de 
Menezes, representa- 
tive from that 
country at the recent 
meeting of the Highway Education 
Board in Washington. A new highway 
connecting Rio de Janeiro with Sao 
Paulo makes such a trip possible for 
motorists. It also makes a drive between 
the Brazilian capital and Montevideo, the 
capital of Uruguay, a safe trip with only 
a single stretch of eighty miles unim- 
proved. For this distance the automo- 
biles run along the smooth ocean beach. 
In Brazil, additional trunk lines are 
planned, leading to this main highway. 
Two such roads, totaling 400 miles, 
recently have been completed. 


Proposes ‘‘Smoke Rings”’ to 
Prevent Hurricanes 
HOOTING smoke rings thousands of 


feet into the air from twenty or thirty 
hundred-foot steel cones scattered over 
southern Florida and the Bahama Is- 
lands, is the unusual method of prevent- 
ing West Indian hurricanes suggested by 
Prof. William S. Franklin, physicist of the 
Massachusetts Institute of Technology. 

In each of the cones, a ton or more of 
gunpowder would be set off, the resulting 
explosion sending up a gigantic vortex of 
60,000 cubic feet of air. This, Prof. 
Franklin believes, would start a rising 
column of warm, moist air, causing a 
small storm to break over each cone, and 
thus breaking up energy which might 
otherwise accumulate into one great 
destructive hurricane. 

Prof. Franklin suggests that the U. S. 
Weather Bureau make a test with small 
cones in the tornado region of the 

Middle West before exten- 














Above: Oiling bat- 
tery terminal res- 
ervoir against 
corrosion. Right: 
The felt washers 
and filling cup. 
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sive experiments, costing sev- 
eral million dollars, are con- 
ducted in Florida. Scientists 
who are skeptical of the plan 
point out that past efforts to 
create rising currents of air by 
firing heavy cannon into the 
sky have proved unsuccessful. 
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Reverse Pliers Serve As 
Handy Valve Lifters 
N INGENIOUS tool that takes up 


little room in an automobile me- 
chanic’s kit, but solves the difficulty of 
holding up the valve spring of a motor, 
when cleaning around it or removing the 
valve, has been put on the market by a 
French inventor. 

The device consists of a pair of reverse 
pliers with a series of teeth on the upper 
handle. The flat jaws of the pliers are 
inserted between the valve spring and the 
push rod bearing. Compressing the 
handles opens the jaws and lifts the 
spring. At the same time a wire loop slips 
over the teeth of the handle, holding the 
jaws apart. A spring 
connecting the lower 
handle and the wire 
loop pulls the latter 
toward the teeth when 
the handles are com- 
pressed as shown in 
the photo at the right., 


Altitude Told 


by Camera 
OW cameras may 
decide close con- 
tests for the world’s 
airplane altitude record was demonstrated 
recently over Dayton, Ohio. Two Army 
airmen took off from McCook Field and 
soared to a height believed to have been 
*40,200 feet. At their highest point, one 
of the men snapped a picture of the city 
of Dayton far below. The weather was 
clear, except for a scattering of clouds at 
six thousand feet, and the photograph, 
which was taken with a special high- 
altitude -amera, showed the various high- 
ways and main structural features of the 
city below clearly. ' 
Experts say that such photographs, 
which show three or more distinguishable 
points on the ground, could be used to 
determine the altitude of the plane. The 
distances between these points are known 
from accurate survey data. By measuring 
the image separations on the negative and 
knowing the distance from the negative 
to the optical center of the camera lens, 
the length of the perpendicular from the 
lens to the ground can be determined to 
one tenth of one percent mathematical 
accuracy by solving a geometric problem. 


Thrillers’? Soothe Nerves, 


Experiments Reveal 


F YOU are nervous, read a murder 

story before going to bed! 

The value of this paradoxicai advice 
seems to have been shown by a series of 
tests conducted recently in the University 
of Chicago psychological laboratories. By 
means of charts of pulse and respiration, 
and similar scientific data, it was shown 
that after reading a “thriller” for an hour 
or more, the average person tested had a 
quieter pulse, slower respiration, and 
greater self-control than before he began 
reading. 

Ray M. Shipman, a graduate student 
in charge of the experiments, became 
interested in the calming effect of mystery 
stories a number of years ago when as a 
disabled soldier he was in a hospital for a 
year with nothing to do but read. 
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How the pliers hold up valve spring. The 
jaws are held open by a wire loop and spring. 


























BILE baggage 
car, recently added 
to a fast train run- 
ning between San 
Francisco and Del 
Monte, Calif., enables passengers to 
check their machines during the trip and 
to drive away in them at the journey’s 


Invents Anti-Glare ‘*‘Specs”’ 


for Night Drivers 


RIVER’S spectacles designed with 

the upper halves of the glasses col- 
ored green are the latest idea for protect- 
ing the eyes from the glare of approaching 
headlights at night. When you meet 
dazzling headlights, simply drop your 
head slightly and look through the green, 
explains the sixty-year-old California 
motorist who invented the specs. 

The lower halves of the glasses are 
slightly smoked to soften sunlight in 
summer driving. The goggles also are 
intended for golfing and beach use, the 
green portion serving as a sunshade. 





The upper halves of the glasses are colored 
green to shield the eyes against headlight glare. 


Autos Checked in Baggage Car 


N  AUTOMO-° 





end. When the destination is reached the 
baggage car opens at one end, an inclined 
steel runway is put in place, and the auto- 
mobile is steered to the street, where the 
owner and passengers enter. After the 
porter stows away the luggage, the ma- 
chine is driven off home or to a hotel. 

The new arrangement may be applied 
to other railroads, permitting vacation- 
ists to take their automobiles with them 
to distant vacation spots without having 
to endure the strain of the long drive. 


May Save Lives of Carbon 


Monoxide Victims 


F A new resuscitation method, recently 
tried in animal experiments in the 
laboratory of Dr. Ludwig Schmidt-Kehl, 
of the University of Wiirzburg, Ger- 
many, proves as successful in the case of 
human beings as it has in that of cats, 
there will be fewer victims of carbon 
monoxide asphyxiation in closed garages 
in the future. Attempts at committing 
suicide by inhaling illuminating gas also 
may be thwarted by the new method. 

Dr. Schmidt-Kehl claims to have re- 
vived cats, almost dead from carbon 
monoxide asphyxiation, by placing them 
in a closed chamber of pure oxygen under 
pressure which was alternately decreased 
and increased in time with the animal’s 
own natural breathing rate. 

The scientist explains that carbon 
monoxide poisoning is caused by the 
abnormal appetite of the red blood 
corpuscles for the unwholesome gas. They 
take it up 250 times as readily as they do 
oxygen, and are destroyed as a result. 

In this connection, Dr. Schmidt-Kehl 
points out that the blood fluid, which 
ordinarily carries very little oxygen, may 
be induced to load up with an emergency 
ration by placing the asphyxiated animal 
(or person if the method can be i nproved 
upon to include human beings) in a closed 
chamber of oxygen under pressure. 


Huge Tree from Tiny Seed 


A TINY seed only a quarter of an inch 
long produces the giant sequoia tree 
of California, whose average height is 275 
feet and which may weigh 6,000 tons. 











The new propeller of stainless 
steel. It measures nine feet in 
diameter, and costs $3,000. 


KITCHEN paring knife has resulted 
J. in saving a San Francisco ferryboat 
company $12,800 a year! It suggested 
the feasibility of making boat propellers 
from stainless steel. 

An engineer of the company noticed 
that a stainless stéel knife in his kitchen 
even after years of constant use, did not 
become corroded by acids or by water. 
He recalled that at least once each six 
months the ferryboats had to be hauled 
from the water to repair the two pro- 

ellers, one at each end of the craft. The 

ubs and blades soon became pitted 
through corrosion. The cost of hauling 
out the boats and removing and repairing 
and replacing the propellers was approxi- 
mately $800 for each propeller. 

An experimental propeller of stainless 
steel was put through a series of tests. 
At one end-of one of the craft was fitted 
an ordinary cast-steel propeller, and at 
the other, the new stainless steel pro- 
peller. Operating engineers on the ferry- 
boat, which made twenty-minute trips 
between San Francisco and Oakland, 
reported that within two months after 
installation they could notice the differ- 
ence in time between a trip when the 
new wheel was propelling the boat, and 
one when the cast-steel propeller was used. 
Figures kept by these engineers showed a 
reduction of six percent in operating costs, 
greater ease and efficiency of operation, 
aad higher speed when the new propeller 
was driving the boat. 

When the experimental screw was ex- 
amined after months of service it showed 
no corrosion or barnacles. 

The steel that goes into the new pro- 
pellers has a tensile strength of 75,000 
pounds. They cost $3,000 apiece. 


The Birds Set Records in 
Trans-Atlantic Flight 


dpe first trans-Atlantic flyers were 
Athe birds. A British ornithologist, 
T. A. Coward, has made a collection of 
the records of their feats of over-sea 
flying, which show the remarkable 
stamina of the feathered voyagers and 
their uncanny ability at navigation. 

A tern, banded in Maine, was found at 
the mouth of the Niger River in Africa. 
A lapwing, banded in Ireland, was caught 
in. Newfoundland the following year. 
Three kittiwakes, found living in New- 
foundland, had been marked on an island 
‘off the Northumberland coast of England. 
These birds, of the gull species, could rest 
on over-water flights, it is said, as they 
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Stainless Steel Propellers Save Repairs 
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are strong swimmers and _ sea-sleepers. 

A relative of theirs, a black-headed gull, 
that had been banded in Prussia, was 
seen on the eastern coast of Mexico. Two 
American species of cuckoo sometimes 
reach the British Isles. 


Odd **Duck’’ Suit Permits 
Walking in Water 


MAN can walk through deep water 

and across streams if he wears a 
strang2 suit recently tried out with success 
by firemen in Germany. A life preserver- 
like buoy about the waist keeps the wearer 
afloat and weighted shoes keep him in 
an upright position. Small paddles, 
operated with both hands, help propel 
him forward at a fair rate of speed. 

Queer metal wings attached to his 
feet and ankles open when the leg is 
pushed back and close when . 
it is brought forward, simi- 
lar to the action of a duck’s 
webbed foot. This drives 
him ahead and up, ad:"ng 
to his progress througu the 
water. 

The suit itself is Xfiade 
entirely of rubber alecsn 
be slipped on over ordinary 
clothing, which it helps to 
keep dry during the time 
spent in the water. 





co | 
Ready for a stroll through the water. The 


strange outfit includes hand paddles, fins for 
the feet, and life preserver around the waist. 
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Close-up of ordinary cast steel propeller, 
showing pit marks of corrosion. Left: 
Ferryboat driven by new propellers, 


Radio Piano Invented to 
Hush Twanging Sound 
A “RADIO PIANO,” designed to 


eliminate the twang of vibrating 
wires in radio reception by transmitting 
only the pure tone when the keys are 
struck before the broadcasting micro- 
phone, has been designed by an inventor 
in Toulouse, France. He explains that 
ordinarily the sound of vibrating wires in 
the instrument is lost to the ear when a 
piano is played, but that the delicate 
broadcasting apparatus catches and mag- 
nifies such sounds, marring the effect of 
the music. His invention is said to 
deaden this sound completely. 





ee 


“Doughnut” Rowboat Offers 


Novel Water Sport 


HE “Dippy Boat,” a queer round 

metal craft propelled by invisible oars, 
was tried out recently by its inventor, 
Julius Goldman, in Los Angeles, Calif. A 
large circular pontoon, filled with air, 
supports as many as eight people. 

The craft is propelled forward or back- 
ward, and also steered by means of the 
handles being operated by the passengers 
in the photograph. These handles are 
connected with oars which move under 
the body of the tanklike pleasure craft. 
A bumper extends around the outside of 
the boat. This allows two or more “ Dip- 
py Boats” to collide and give the passen- 
gers a thrill without doing any harm. 
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Life’s Riddle Is Nearly 
Solved, Says Chemist 
ISCOVERY of the secret of .life— 


the crowning achievement of science 
—seems just around the corner, Prof. F. 
G. Donnang London chemist, recently 
told: the British Association for the Ad- 
vancement of Science. 

Describing the work of Dr. A. V. Hill, 
noted British biologist, he announced 
that this expert is on the verge of dis- 
covering, if he has not already found, a 
principle “of astounding importance to 
science’’—a series of facts that may ena- 
ble science dimly to understand the dif- 
ference between life and death, and hence 
the very meaning of life itself. 

Dr. Hill’s extraordinary experiments, 
Prof. Donnan says, have already shown 
that a living cell, such as a cell of the 
human body, must keep in a state of 
constant activity or it will break up and 
die. And this activity, which is a series 
of fairly well understood chemical reac- 
tions, is maintained solely by a continual 
supply of oxygen from the blood. In 
other words, the difference between a 
dead cell and a cell with the vital “‘spark”’ 
of life seems to be solely that the live one 
is a top-heavy, complex structure kept 
in equilibrium by nothing more mys- 
terious than direct chemical action. 
















Speedy ‘‘Footmobile”’ Folds 
and Parks in Closet 


HEN you reach home in this run- 

about, you can fold it up, take it 
into the house with you, and park it for 
the night in acloset! It is a folding “‘foot- 
mobile” recently introduced in England, 
where wide use of it is predicted. 

The foot-propelling mechanism has 
three gears, and the bicycle wheels, run- 
ning with a minimum of friction, are said 
to carry the light car at speeds of twenty 
and thirty miles an hour, without great 
effort by the driver. 

Just as in larger machines, the little 
vehicle is entered through a door at the 
side. It is equipped with a windshield and 
side screens, headlights, and even a rear- 
view mirror. Both hand and foot brakes 
are provided to permit sudden stops in 
heavy traffic. Ingenious hinges at the 
center permit the vehicle to be folded to 
half its normal width for easy storage. 
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Camera Clicks as Racing Car Climbs Fence 


UNNING wild at & Se 


more than a mile-a- 
minute clip! Out of the 
driver’s control, with its 
steering gear useless, this 
racing car plunged to- 
ward the iron fence that 
borders the track at 
Mineola, N. Y. Spec- 
tators scuttled for their 
lives as it slammed into 
the barrier and reared 
its nose skyward, only 
an intrepid photographer 
remaining to snap this 
remarkable picture. 
Miraculously the 
driver of this car, Wil- 
liam Darragh, escaped 
with minor scratches. A 
number of the spectators 
who were standing on the outside of the 
fence were injured and the racing machine 
itself was badly damaged. 


He Agrees to Kill Five 
Million Prairie Dogs 


NE of the strangest contracts on 
record was made recently in South 
Dakota, when A. R. Plummer, of Belle 
Fourche, signed up to kill 5,000,000 
prairie dogs in two years. He contracted 
to eradicate a prairie dog “town” which 
is so extensive that it occupies parts of 
two counties. Its inhabitants are esti- 
mated to number at least 5,000,000. 
Their rapid increase has practically 
destroyed the usefulness of the land 
for agricultural purposes, while their 
burrowings have reduced its grazing 
value one half. Thousands of acres 
will be restared to usefulness if 
Plummer wipes'‘out the pests. 


How the ingenious foot-power machine folds 


up for parking in the house. The upper 
picture shows the car spinning along the road. 





Snapped just as the speeding machine plunged into the fence. 


Champion Linguist Knows 
Two Hundred Tongues 


HE world’s record for proficiency in 

foreign languages is said to be held by 
a retired mathematics professor in Frank- 
fort-on-the-Main, Germany. He knows 
200 tongues. He claims to be able to read 
and write all of these languages, ranging 
from Sanskrit through Egyptian hiero- 
glyphics and Chinese picture writings to 
modern tongues, and he is constantly add- 
ing to his list. 

Last year, although he is an old man, 
he tackled four new languages. In the 
little house where he lives, he has 15,000 
volumes, collected from all over the world 
and representing dialects and characters 
that would puzzle a trained philologist. 
Men from the Orient and other distant 
places have journeyed to this modest 
house to consult him. 

He believes that Phoenician is the most 
important of all the 200 languages he 
knows. For relaxation after his studies 
he writes poetry, saying the music of 
rhyming words soothes the mind. 


Record Overland Vision 
Nearly 200 Miles 


OW far can the human eye see over 
the surface of the earth? 

Engineers on the French Mediterranean 
coast are reported to have sighted lights 
atop the mountains of Corsica, a distance 
of 168 miles from the coast of France. 

In the United States, twelve-inch mir- 
rors on Mount Shasta, in California, were 
recently seen from Mount Helena, one 
hundred and ninety-two miles away. 


Plane Terrifies Pygmies 


O TERRIFIED were New Guinea 
pygmies by the apparition of an 
American airplane out of the sky that it 
took members of an aerial expedition ex- 
ploring the country hours to convince 
them that no harm would come to them. 
** They bolted for cover in all directions 
when we dropped from the clouds in our 
airplane,” Dr. W. W. Brandes, of the 
U. S. Department of Agriculture, who 
headed the party, reported when it re- 
cently returned to civilization. It had 
covered 11,000 miles of wild country. 




















Keeps Hundreds of Antique 
Clocks Ticking on Time 


NTIQUE clocks may be ancient, but 
, those in the collection at New York 
University, New York City, must not run 


behind the time. So Professor D. W. 
Hering, in charge of the James Arthur 
collection, has a job on his hands. He is 
here pictured making the rounds of the 
hundreds of ancient time-recorders to 
regulate them. 

The clocks are so numerous that when 
a change is made from standard time to 
daylight saving time, Prof. Hering must 
begin setting the clocks two days before 
the date set for the change. The collec- 
tion has been in the process of accumula- 
tion for nearly half a century. It is the 
Jargest of its kind in America and, includ- 
ing watches, contains about two thou- 
sand ancient timepieces. 

Some of the old grandfather clocks date 
back to the early sixteen-hundreds, and 
were among the first of the kind con- 
structed. 


Upside-Down Skyscrapers 
Proposed in Japan 


N “UPSIDE-DOWN skyscrap- 
er,’ descending eighty stories into 
the earth, is suggested in Tokyo, Japan. 
The building would be sunk 1,100 feet 
leep. The design calls for a huge circular 
well braced with steel framework. The 
offices would be lighted continually with 
electric lights, and ventilating shafts 
would provide the necessary fresh air. 
Telephones would connect the offices with 
the buildings of the city above and high 
speed elevators would carry the workers 
down to their places of business. 

Since the disastrous earthquake in 
1923, attention in Tokyo has been turned 
to seeking earthquake-proof designs of 
architecture. The project of a downstairs 
skyscraper was made with this end in 
view. The cost of such a building is esti- 
mated at $11,000,000. 

A somewhat similar suggestion for solv- 
ing traffic congestion by building deeper 
into the earth has been made in Paris. A 
network of deep tunnels to carry freight, 
cars, and pedestrians is proposed. 
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Lighted House Numbers, 
Law in Stockholm 


OUSE numbers that can be seen 
in the dark are required on all 
homes in Stockholm, Sweden, by a 
recent municipal ruling. In the 
winter, darkness falls early, some- 
times by two o’clock in the after- 
noon, and the difficulty of finding 
addresses in unfamiliar districts 
aroused the city officials to action. 
All house numbers must be placed 
a certain height above the street and 
must be illuminated. The approved 
type of lighting consists of an electric 
lamp under the number on an arm 
that extends out over the street. 


Plane’s Wreckage Tells 
of Amundsen’s Fate 


BATTERED  wing-tip float, 
pulled from the icy waters of 
the. Arctic Ocean by some Norwegian 
fishermen recently, gave the first 
concrete evidence of the fate which 
befell Roald Amundsen and his four 
French companions who took off in 
search of the Italia survivors last June. 
The large Latham seaplane which 
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Wrecked wing float of the lost Amundsen plane, pulled 
from the Arctic Ocean in the nets of Norwegian fishermen. 
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flew from France to Norway, where jt 
picked up the veteran Amundsen and ppp, 
ceeded to Spitzbergen, disappeared on its 
flight in search of General Nobile and hig 
companions of the North Pole airship, 

The float was shipped back to Paris 
where it was identified as one belonging 
to the Latham machine. 


Electricity Fights Pests; 
Electrocutes Rats 


LECTRICITY is fighting man’s 
battle against insects and rodents jp 
an increasing number of ways. In Switzer. 
land, it has been used to save a field of 
tomatoes from grubs which formerly 
ruined fifty percent of the crop. Brilliant 
electric lights, with reflectors directed 
toward the soil, were placed at intervals 
in the field. They attracted the moths 
which lay eggs from which the grubs ap. 
pear. Basins placed below the lamps and 
filled with water and gasoline caught and 
drowned thousands of them. As a result, 
fields in which the experiment was tried 
had an almost perfect crop, while those 
near by lost from thirty to sixty percent 
of the tomatoes. The same method has 
been tried with equal success in melon 
fields. 

A new device for getting rid of rats, 
proposed by a Rhode Island inventor, 
electrocutes the rodents. A metallic disk 
in the center of the appa- 
ratus holds a piece of cheese, 
This disk is surrounded by 
a “live wire” in the form 
of a metal ring charged with 
electricity. To get the 
cheese, the rat must place 
his hind feet on the ring and 
his forepaws on the metal 
disk, thus completing the 
circuit. The inventor ad- 
vises that the apparatus be 
placed over a barrel of 
water. Thus, in case the 
rat is stunned but not killed 
by the electricity, it will fall 
into the water and drown; 
also, the rat’s body need 
not be removed to make 
way for the next victim. 


Searchlight Battery a War Game Spectacle 


ONG white fingers of light crossed and 
recrossed in the darkness at the re- 
cent Army Ordnance demonstration of 
new war material, held at Washington, 
D. C., as they combed the sky for night- 
flying aircraft as part 
of imaginary battle 
operations. 

A battery of the 
latest huge search- 
lights, developed by 
the Army for detect- 
ing enemy flyers at 
night, formed one of 
the main attractions 
of the show. It drew 
huge crowds to watch 
the powerful streams 
of light moving in 
weird formations 
across the sky. The 
demonstration was 
held in the barrack 
grounds of the War 


College near the Potomac River. Such 
an exhibition of the latest developments 
in the war equipment of the Ordnance 
Department is planned by Army authori- 
ties as an annual event in the future. 





A battery of huge Army searchlights, sweeping the sky for airplanes, 
produced this magnificent display in demonstration of war equipment. 
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The tight bud of the rose, 
hiding inner secrets even 
from the penetrating rays. 


X-Ray Movies Reveal Blooming of a Rose 


HE secret of what takes place in the 

heart of a rose, as it unfolds from the 
bud, is revealed for the first time in an 
amazing moving picture film recently 
made by a Berkeley, Calif., photographer 
of botanical subjects, Arthur C. Pillsbury. 
He employed an X-ray tube of low volt- 
age, which casts the shadow of delicate 
objects upon the film, without destroying 
them. This tube was designed especially 
for the work by Dr. William D. Coolidge, 
inventor of the “Coolidge tube.” 


The camera itself is a lead-lined box | 


with a ruby-glass opening, against which 
the subject is placed. In taking a suc- 
cession of X-ray photographs to produce 
the motion picture, the film, which is 
unperforated, is gripped between rollers 





The bud in the slow process 
of unfolding; the X-rays are 
piercing its delicate petals. 
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The full-blown rose. Notice 
details of the heart of the 
bloom, seen through petals. 


and the mechanism moves it forward 
as many inches as are required for 
each individual photograph. 

The first picture made with the new 
apparatus was recorded on 200 feet of 
special film of unusual width. A small 
electric motor operates the camera auto- 
matically. Goyerned by clockwork, it 
turns the X-ray on and off, moves the 
film, and operates a brake which stops 
all movement at the proper time. Once 
started, the camera will run without at- 
tention for several days. 

In making the film of the development 
of the unseen parts of the rose, the X-ray 
was turned on at five-minute intervals 
over a stretch of seventy-two hours. As it 
penetrated the petals, leaves, and stem, the 


Rum Runner, Set Ablaze, Tests Fire Boat 


NEW use for rum-running vessels— 

that of testing the efficiency of fire 
boats—was demonstrated recently in the 
East River at New York City. One of 
these captured outlaws, the Halcyon, was 
set on fire in the river. As the blazing 
vessel drifted past one of the spans that 
bridge the water between Manhattan and 
Brooklyn, the crack fire boat of the New 
York Fire Department, the John Purroy 
Mitchel, its propellers churning the water 


as it slowly moved into position, went into 
action. Powerful streams of water shot 
from several angles upon the flaming rum 
runner. Hundreds of people lining the rail 
of the bridge were interested spectators. 

In a few minutes, the torrent of water 
had snuffed out the blaze, demonstrating 
the speed with which this modern type of 
“water fire-engine,’ which patrols the 
waters of New York Harbor, can ex- 
tinguish marine blazes. 
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In the shadow of one of the East River bridges, New York’s crack fire boat, the John Purroy Mitchel, 
plays its powerful streams on the captured rum runner Halcyon, purposely set afire for the test. 
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Arthur C. Pillsbury, the photographer who 
produced the remarkable X-ray motion pic- 
ture, examining the film. Note its great width. 
The motor which runs the camera is seen at left. 


film recorded the changes that had taken 
place during each five-minute interval. 

Tests are to be made of the ability of 
the apparatus to record other delicate, 
unseen operations, such as the knitting 
of bones fractured in the legs of rats, the 
development of an embryo in a pigeon’s 
egg, and similar subjects. Eventually it 
may be employed to make motion picture 
records, for the first time, of the operat- 
ing mechanism of the human body. 





Airplane Pioneer Builds 
Novel Motorcycle 
OMBINING the comforts of an auto- 


mobile with the economy of a motor- 
cycle, a novel two-wheeled machine has 
appeared in England. It was designed by 
A. V. Roe, famous airplane builder and 
the first man to make a flight in a British 
plane on British soil, early in 1908. 

The Roe car, the only one of its kind 
in the world, is equipped with a three- 
horsepower motorcycle motor which drives 
the rear wheel by means of a shaft. It is 
said to attain a speed of sixty miles an 
hour, and, because of its narrow width, 
can squeeze through close places in traf- 
fic. The driver rests on a well-upholstered 
seat, protected from the wind and dust 
by a shield. Behind the driver’s seat, the 
flat body provides ample room for luggage. 

The photograph shows the air pioneer 
driving his latest invention, which is held 
erect when at rest by a metal stand. 
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These metal rings for gas stove burners 
are said to save fuel by directing the heat 
upward where it will do the most good. 
In addition they aid combustion and 
assure a hot flame. Similar rings can be 
fitted to stoves burning gasoline or oil. 




















Now you can make ice cream with your 
washing machine! A new attachment re- 
places the dasher in any standard washing 
device. All you have to do is clamp it to 
the post, put in ingredients and ice, and 
turn the switch. Frozen dessert emerges. 











Keeping curtains tethered, safe from soiling by 
rain or dust, is the job of these new clasps. 
Short lengths of chain grasp tabs on the cur- 
tains. Extra anchors allow a wider opening. 










































A convenient hook on the plug of 
a new cord set that fits any iron or 
stove removes temptation to jerk 
it out by the wire, and saves fingers 
and connections. An off-and-on 
switch is included, if so desired. 













































One handle suffices for a whole 
assortment of saucepans now. 
Mariy such pans, handleless, may 
be crowded upon a stove without 
inconvenience; and the new inven- 
tion lifts any one of them at will. 























Because many machine- By a clever arrange- 
packed cans have caps ment of levers, new 
too tight to take off by “nutcracker” tongs, 
hand, a cap-removing above, grasp any size 
wrench is the latest . or shape of metal pan 
household aid. The securely for lifting. 
one above includes a Nonskid jaws that 
bottle-opener and milk close over the rim are 
bottle cap remover. said to stop slipping. 


Two stoves in one is the novel electric 
range at the left. The two-burner top, 
when lifted off, serves you for porch 
or breakfast nook meals. The lower 
half houses oven for kitchen use. 


Something new in a cot for the baby is 
the two-piece crib, at right, made en- 
tirely of wood. Light in weight and 
easily portable, it is set up in three 
minutes without use of screws, hooks, 
or springs. It folds for storage or travel. 
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Both tea and coffee 
come from the spouts 
of a versatile electric 
percolator- brewer, 
solving a perplexing 
problem for the hos- 
tess who has guests 
with different bever- 
age tastes to please. 


















These new panes fold 
inward and make it 
possible to clean win- 
dows from indoors. 
Applied to any stand- 
ard dou ble-hung 
wooden sash, they 
do not interfere with 
outside screens. 


Eaten, 














Within the rubber-ball tip of a 
novel dish-washing mop, above, is 
a soap chamber from which suds 
flow when it is pressed against a 
dish. No dishpan is needed; a turn 
under the hot faucet, a_ clear 
water rinse, and the dish is done. 




















Funnel and strainer in one 
is a handy new kitchen 




















A new type of safety latch locks 
gas cocks automatically when you 
turn them off. Screwed on the 
gas pipe, it is a positive safeguard 
against accidental opening of a 
valve. A cock may be used only 
when the catch is depressed. 








Designed especially for a one-room apartment, this four-fold screen 
provides a miniature kitchen with shelves for food and dishes. 

















tool, above. For straining, 
a fine-mesh sieve springs 
into place in the mouth of 
the funnel. Its handle 
overlaps the usual one, and 
a finger’s touch flips the 
sieve out of the way to 
leave an ordinary funnel. 


Insert this new automatic 
siphon in a bottle, and 
liquid commences to flow. 
Remove it, and the flow 
stops. It fills bottles with 
fruit juice, or vinegar, and 
batteries with distilled 











water. Drawing out a 
plunger in the bottom pre- 
pares the siphon for use. 
































If a ginger ale or charged 
water bottle is recorked 
soon after opening it, with 
the new type rubber-lined 
cap, shown above, the 
unused beverage in the 
bottle will retain its “‘fizz.’’ 


You can’t cut your hand 
with the bread knife on 
this new slicer, it is said. 
A whole loaf at once is 
strapped by a band of 
spring metal to a wooden 
guard. When it is sliced, 
the guard is gripped by a 
handle beneath that keeps 
hand out of harm’s way. 
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Setting Up a Model Railway 





You can get in- 
finitely more 
fun from operat- 
ing a model rail- 
road if you ar- 
range an interest- 
ing and realistic 
layout of tracks, 


How to Plan Your Layout to Make the Most of the Space— Laying 
Track—Curves and Grades— Portable Outfits—Muffling Noise 


N THE operation of a model railway, 

there comes a time when you tire of 
watching the train go round and 
round a plain circular or oval track. 
-™- And then, quite logically, you de- 
cide to expand it into a more compre- 
hensive system. As a result you buy your- 
self some more track, a few switches, and 
such other accessories as happen to appeal 
to you. This process is repeated several 
times. Eventually, your model railway 
loses all semblance to a real railroad and 
becomes, instead, a conglomeration of 
weird curves and impossible sidings that 
looks for all the world like a centipede in 
convulsions. 

Careful planning will save you money 
and result in a much more interesting and 
satisfactory model railway. 

The first step in your planning should 
be to decide what, in your own mind, 
would constitute an ideal model railway 
based on what you know of real railroad 
practice. Then you take a pencil and 
paper and figure out how near you can 
come to that ideal. 


Of course, a perfect model railway 
would be one that duplicated in miniature 
every piece of rolling stock, every foot of 
track, and all other apparatus found on 
a real railroad. Obviously that degree of 
perfection is an impossibility. The best 
you or anyone else can do is to decide on 
some definite degree of accuracy in your 
model railway and strive to be as con- 
sistent as possible in maintaining it. 

The foundation of any railway, whether 
full size or miniature, is the track layout. 
Real railroads have stretches of track 
hundreds of miles long. And right here 
you strike your first compromise with 


accuracy. The space available precludes . 


duplicating such a layout in miniature. 
You will have to use your imagination 
and consider that long stretches of track 
have been compressed lengthwise to a far 
greater extent than would be permissible 
in a true scale reduction. 

Since your track will of necessity be 
foreshortened, it seems logical to have 
the locomotives and cars somewhat short- 
er than scale length, provided, of course, 


By FREDERICK D. RYDER, JR. 


that they are otherwise of the proper 
dimensions. 

The same reasoning applies to the 
curves in the track. You cannot dupli- 
cate the long, easy curves of full size rail- 
road right-of-way. Your curves must be 
much sharper in order to be practical in 
the space you have available. 

The question of space governs the 
possible track layout. The larger the 
space the more elaborate the layout can 
be, but careful planning usually will re- 
sult in a satisfactory and workable track 
layout even in a small space. 

There are two general types of track 
arrangements in common use in model 
railway construction. One is called the 
“point-to-point system” and the other is 
the “‘continuous run.” 

In the point-to-point system the track 
layout includes two terminals with one or 
more tracks connecting them. Trains are 
run from one terminal to the other just 
asin real railroad practice. This arrange- 
ment is most popular when clockwork 
locor stives are used or when the space is 
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articularly suited; for instance, when 
the track must be laid in two small rooms 
with a long hallway connecting them. 

The continuous-run track layout is far 
more popular. With a proper terminal 
(Fig. 3) it more nearly duplicates actual 


railroad practice because the train can . 


be run around a sufficient number of 
times to simulate a long trip. You may, 
indeed, have one or two small way sta- 
tions on the track and consider that the 
distance between them consists of ten or 
fifteen laps of the track instead of the few 
feet that actually separates them. Of 
course, it requires a bit of imagination to 
make this seem real, but if you didn’t 
have a good imagination you wouldn’t be 
interested in model railways anyway! 

One limitation on the size of your 
model railway over which you. usually 
have no control is the floor space that you 
may use for the purpose. Just so much 
space is available, and your problem is to 
work out the most practical track layout 
within the dimensions of the floor. 

You don’t, of course, have to lay the 
track on the floor unless you 
want to. It often is desirable 
to erect a shelf or bench around 
the walls and lay the track on 
it. This plan has much to rec- 
ommend it. Working on the 
railway and operating it on a 
waist-high shelf is ‘consider- 
ably less hard on the back 
muscles. Also, the track is not 
so likely to be damaged, and 
the space under the shelf can 
be used for storage. When 
the dimensions of the room 
are small, you may even erect 
a wide shelf at waist height 
and then a narrower shelf just above it 
with a grade connecting the two levels. 


IS difficult to give any definite direc- 

tions as to the actual track layout. 
Typical point-to-point and continuous- 
run layouts are illustrated in Figs. 5 and 
6, but a book could be filled with the 
possible track arrangements that could 
be worked out even in a small room. 
However, there are certain general prin- 
ciples that should be kept in mind. First, 
remember that nothing is to be gained by 
making the track layout needlessly com- 
plicated. Second, observe the common 
railroad practice of keeping switches off 
the main line as far as possible. Don’t 
force the train to run over a long succes- 
sion of switches each time it makes a 
circuit of the track. Put a switch or two 
on the main line and let the other 
switches lead into the siding thus formed. 







Fig. 4. Two standard right-hand switches, one left- 
hand switch, and shortened sections of track were used 
to make this Y leading from main line to terminal. 
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You can use a single main 
line around the room; or, if there 
is space, put in double track 
with not over two crossovers ar- 
ranged so that you can switch 
the train from one track to the 
other no matter which way it 
is going. 

Place your terminal where 
you can get at it as easily as 
possible to do the necessary 
hand operations of making up 
trains and handling them in 
sidings. Unless the room is very 
large, be content with one ter- 
minal and one or*two passing 
stations located at whatever points on 
the main line seem most suitable. 


‘A SINGLE switch on the main line may 
be used to bring trains into the termi- 
nal, but a Y will permit you to start trains 
off in either direction and come back into 
the terminal by way of the other branch of 
the Y. It also will permit you to turn a 
train without taking it off the track. 
















‘e \.. 
eos N 


Figs. 2 and 3. 


The caution about switches on the main 
line does not apply to the terminal. You 
will find that, as your system grows, every 
siding you can find room for will prove 
useful for car storage and switching. 

It also is desirable to have at least one 
long siding with a switch from the main 
line at each end so that you can hold a 
train on the siding while a train 
traveling in the opposite direc- 
tion passes or so that a slow 
freight can get out of the way 
of a fast passenger express. 

To start the actual plan, take 
a large piece of paper and mark 
on it the outlines of the room, 
using a relatively large scale. 
One inch to the foot will do very 
nicely. This will give you a 
fifteen-inch square for a room 
measuring fifteen feet in both 
directions. Now, with the sug- 
gestions above mentioned in 


A locomotive pulling a freight train up a 
grade of 1 in. rise in 30 in.; and a well arranged termina], 





Fig. 1. To bank a curve at the end of a long stretch 
of track, bits of wood are placed beneath the ties. 


mind, lightly sketch a proposed track 
layout. Over this light outline, draw a 
plan using a scale reduction for the curves 
of the track. Locate all the switches 
and track you expect. eventually to install 
even if you don’t expect to build all of it 
right away. Then you can work to a defi- 
nite p.an. Furthermore, if the plan is ac- 
curately drawn you can calculate from it 
how many sections of track you will 


‘need to complete each addition. 


It is one thing to draw the track on 
paper and sometimes a much harder 
problem to make the standard curved 
and straight track:sections fit together 
to form the actual layout. The Y leading 
from the main track into the terminal 
probably will give you some trouble. Of 
course, you can make a Y out of stand- 
ard track sections if you make it big 
enough, but to get a compact Y you 
will need to cut some special 
lengths of track. 

The simplest way to lay the 
Y is to connect the curved end 
of a right-hand switch to the 
straight end of another right- 
hand switch by means of one 
curved section. Then take two 
straight sections and a left- 
hand switch and cut off enough 
of one of the straight sections so 
that you can line up the curve of 
the left-hand switch with the 
curve of the Y switch. Com- 
plete the job by cutting 
straight sections to join. A Y 
assembled as describedisshown 
in Fig. 4. 

There are two ways to cut 
track to any desired short 
length. One is to saw it 
at the desired point with a hacksaw fitted 
with a very fine-toothed blade. A 32- 
tooth-to-the-inch blade will do. This 
method is not as easy as it looks, how- 
ever, because the thin sheet steel catches 
in the blade. Another method is to cut 
the track with a pair of tin snips and 
then reshape the track ends—they will 
have been flattened out of shape—by the 
careful use of a pair of round-nosed pliers. 


OU will find many places in any com- 
prehensive track layout where cutting 

off a standard section will permit an arrange- 
ment that otherwise would be impossible. 
The smooth operation of the locomo- 
tives and cars over the track and switches 
cannot be expected unless care is taken 
in laying every section. Be sure that 
every pin fits tightly. One loose pin may 
hinder the flow of electric current to the 
locomotive over a considerable section of 
the track and (Continued on page 117) 
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When and How to 
Apply Kalsomine 


Methods, Materials, and 
Tools for Decorating New 
and Old Walls and Ceilings 


By F. N. VANDERWALKER 


ALSOMINE may be the most 
suitable finish for the walls and 
ceilings of your home, or perhaps 

. for the ceilings alone. 

“But how can I decide that?” you ask. 

Well, take the- case of a new house. 
Usually the owner wants to occupy it at 
the earliest possible time. Plain white 
plaster walls are not very inviting, yet it 
is generally known that to paint new 
plaster immediately is risky because of 
so-called “hot spots,” which are apt to 
fade oil colors and burn the life out of the 
oil or varnish binder, causing dead, flat 
looking blotches. Furthermore,- new 
plaster is expected to settle and probably 
crack in places during the first winter. 

‘or these reasons it is desirable to 

decorate the walls and ceilings in the 
least expensive manner, and kalsomine 
serves well. 

Kalsomine is to be recommended, too, 
when a frequent change of color is 
wanted, and also when it is desirable to 
get the decoration done in the quickest 
possible time. Kalso- 
mine gives artistic, 
plain, absolutely flat or 
pastel coloring and 
merits consideration for 
that reason, aside from 
its inexpensive charac- 
ter. 


( N THE other side 

of the account we 
should consider the 
limitations. While 
good kalsomine today 
does not rub off like 
whitewash and as kal- 
somine did years ago, 
it. is not washable. It 
is applied in one coat 
over a size coat on ei- 
ther new or old walls. 
While you save in the 
first place by decorating 
with kalsomine, a part 
of what you save will 
have to be paid when 
redecorating at a later 
date, for the old fin- 
ish must be washed 
off before redecorating 
with kalsomine, with 
paint, with wall paper 
or wall fabrics, or 
with lacquer. 

There was a time 
when professional dec- 


















Old kalsomine must 
be washed off be- 
fore new is applied. 
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orators mixed up their own kal- 
somine from whiting, glue, dry 
colors, and water, but little of 
that kind of kalsomine is used 
today by anyone. The bulk of 
the kalsomine is made in fac- 
tories. After the addition of 
water, the dry prepared kal- 
somine is ready for the brush. 

Prepared kalsomine can be had 
at any paint store in small and 
large packages and in one or two dozen 
delicate tints and shades. In a majority 
of cases the desired color can be selected 
from the color card; all you have to do 
is to add the water and mix up the mate- 
rial. When some unusual tint is needed, 
buy one of the available tints that is 
very near to what you want and then 
add to it a little of one of the other colors 
on the color card to give the exact tint 
desired. 

New plaster of the smooth type to be 
kalsomined calls for little preparation 
aside from sizing and clipping off any 
splashes of plaster. It is best 
to cut off such splashes or 
fins with a putty knife rather 
than with sandpaper, al- 
though fine sandpaper can be 
used. The troweling of the 
plaster produces a hard glaze 
or shell on the surface and it 
is better not to cut through 
that if it can be avoided. 

Sand-finish plaster, if new, 
usually requires to be swept 
down with a broom to re- 
move loose sand. 

Old walls having kalso- 
mine must be well 
washed. Use two pails of 
warm water and a good 
sponge. Some paint- 
ers first take a kal- 
somine brush and wet 
three or four square 
yards of the old kal- 
somine with water. 
Then the sponge is 
soaked and used to 
wipe off the kalsomine. 
When the sponge is 
loaded with kalsomine, 
rinse it out in one pail 
and wipe the wall again 
until the surface is 
clean. The final wip- 
ing should be with the 
clean water in the other 
pail, after the sponge 
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Kalsomine is flowed on freely with a broad brush made 
especially for this purpose. Only one coat is necessary. 


has been rinsed out as well as possible, 

If old kalsomined walls have had a 
varnish or gloss oil size on them, that size 
will not be removed by the washing and 
it will not be necessary to size again 
before applying the new kalsomine. Gloss 
oil size serves well enough for kalsomine, 
but it is decidedly out of favor, because 
later on it may be desirable to use paint, 
wall paper, or wall fabric, and none of 
these decorations adhere well to this kind 
of size. Wall paper and fabrics will not 
stick unless a special treatment consisting 
of a coat of flat paint and a size of sugar 
or molasses and glue is first applied. If 
the size under the old kalsomine was a glue 
size, it will be largely removed with the 
kalsomine, and the wall should be sized 


again. 


ALSOMINE on a sand-finish wall 
cannot be removed completely, but 
the new size coat binds in place what kal- 
somine is left in the low pores of the 
plaster. A stiff brush aids in washing off 
the kalsomine from a rough surface. 
When papered walls are to be refin- 
ished in kalsomine, it is best for sanitary 
as well as practical reasons to remove 
the old wall paper by soaking it off with 
water and scraping with broad scraping 
knives. Occasionally ingrain and plain 
wall papers are sized and kalsomined, but 
the job is not generally satisfactory for a 
very long time. 
Kalsomine can be applied over painted 
walls. If the paint is dead flat, simply 
size it like new (Continued on page 111) 


n ; 


Dutch kalsomine brush, scraper, putty 
knife, wood paddle, and pointing trowel. 
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You Can Make Artistic Hinges 


And Other Hardware by Following the Simple Methods 
Described in This Article by EDWARD THATCHER, 
Noted Craftsman and Teacher of Decorative Metal Work 


O BE durable and look well, home- 
made hinges, handles, and key 
plates should be made of reason- 


ably thick metal—the larger the . 


jece, the thicker the metal. From 
Nos. 14 to 12 standard B. & S. gage 
sheet metal should be used for most 
of this work, but small hinges may 
be made of No. 16 gage. The metal 
may be copper, brass, bronze, or 
even mild (machine) steel, although 
the beginner will do well to use cop- 
per, which is strong yet softer and 
more ductile than the other metals. 

Acold chisel is used to cut out the 
designs. This is one of the oldest 
methods, but it is none the less very 
effective and is usually the best way 
of cutting the thicker metals in the 
home shop. 

The design is drawn full size and 
transferred to a sheet of cardboard, 
which is then cut out to form a tem- 
plate or pattern. Avoid, at least at 
first, designs with many intricate 
curves and angles. Simpler designs 
usually look much better in the long run. 

When the design is ready to be cut, the 
metal is usually placed on a soft cast-iron 
block. Wood or lead blocks are not stout 
enough for this work, though they may be 
used to support thin metal. Sometimes 
you may find a block of cast iron at the 
junk yard. For small work the bottom of 
an old flatiron will do. Never use the 
face of your anvil for this work. The 
writer uses a square weight from an old 
dumb-waiter, which weighs eighty-five 
pounds. 

The cold chisels used for this work may 
be of the ordinary variety, but the edges 
should be ground slightly rounding across 
the chisel as shown in Fig. 1, page 119. 
The reason for this is that the corners, 
which are apt to break off, do not receive 
the full force of the blow; an edge of this 


Ornamental strap hinge of simple construction, 
and handle and key plate to match, all copper. 


Little equipment is required to make most attractive hinges, 
drawer pulls, key plates, and other hardware for furniture. 


kind also makes it much easier to follow 
a curve by tilting the chisel as you cut. 

It is handy to have several chisels of 
different widths—'%, 4, *%%, 4%, and % 
in., depending on the work. The smaller 
ones may be made by grinding down 
common nail sets. Professional metal 
workers use a chisel with an edge shaped 
like that shown in Fig. 2 for some curved 
cuts. 


EFORE you start work, see that your 
sheet metal is perfectly flat. Place it 
on an anvil and flatten it with a wooden 
mallet if necessary. The iron block on 
which you do the cutting should be placed 
on some solid, level surface. Set your 
work on it and start cutting with the cold 
chisel, of course using a hammer to drive 
it as shown in one of the photos below. 


| 


Do not try to cut through any one 
part at once, but go over the line lightly 
at first, and then go over it a second time, 
using heavy hammer blows. You may 

have to go over the line three 
times before you cut through the 
metal. As you cut through, break 
away such parts as are to be re- 
moved. — 

When parts of the metal are to be 
cut away inside the main outline 
of the work, it will save much time 
if you will drill a fairly large hole in 
each angle or corner of each space. 
Cut up to these holes with the 

‘* chisel; and when the outline has 
been practically cut through, place 
this part of the work over a hole 


punch to break out the waste 
Y metal. 

Always leave enough metal about 
the cut edges to allow you to file 
down to the line after the cutting 
is finished. Work made of sheet 
metal will look much thicker when 

finished if all the edges are well chamfered 
or rounded over, so the eye sees more 
of the edge. 

The writer most emphatically does not 
believe it necessary to cover each and 
every piece of work with hammer marks. 
It is quite easy to overdo the hammer 
marking. A plain sheet metal surface, if 
left on an attractively designed and 
executed piece of work, is often more 
desirable than one battered up with 
meaningless marks. 

There are, of course, times when ham- 
mer marks certainly do add something to 
the appearance; then they are made with 
the rather flat rounded end of a planish- 
ing hammer and are of different widths 
and depths, with some overlapping and 
perhaps with an unhammered surface 
here and there, as (Continued on page 119) 


y/ in an anvil and use a flat-ended 
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How the sheet metal is cut with cold 
chisei and hammer on a block of iron. 


The bronze hinge at the left is a fine 
example of careful craftsmanship.° 
















How to Build a Real Fireplace 
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The Trick of Making an Open Hearth Supply Cheery Warmth 
without Smoke Is No More of a Mystery than in Olden Days 


2 OU’VE often heard it said 
Y that fireplace construction 

is a “lostart.”’ In this arti- 
cle Mr. Webb reveals that it is 
more of an exact science than ever 
hefore. And he gives simple rules 
and measurements that will turn 
your dream of a cosy fireside into 
more than puffs of grimy soot. 


Bs ELLO! Is this the 
man?” 
“Yes, ma’am.” 
“Well, I am Mrs. Whyte. 
I want to be moved tomor- 
row. Please be very careful in handling 


the parrot, the goldfish, and 


moving 


By BASIL EWING WEBB 


weather. It shines on cool days in spring 
and fall when the furnace is not going. 

It removes the chill mornings and 
evenings. It toasts the shins while it 
gladdens the eye. It emits salutary 
heat rays which no radiator or register 
supplies. Thus we derive health as well 
as comfort from the crackling logs or 
glowing coal. 

When fireplaces smoke it is usually be- 
cause they are not built in the right way. 
But sometimes the fault is in the chimney 
or in improper stoking. If you pile up a 
large mass of green wood and try to 
burn all of it at once, no flue will carry 
off the volume of smoke produced. It 
is a good rule to keep the fire in the center. 
Put a log on the andirons at the back, 








the open fireplace—”’ 
“The what, ma’am?” 
“Open fireplace! It be- 
longs to us, so of course we 
take it along when we move. 
It. looks like brick but it’s 
made of tin or something so 
it is easy to lift, but it can 
get dented. A grate full of 
red-hot coal goes with it. 
You understand the coal is 
really not red-hot because 
it is not coal but only seems 
to be, which is very cheer- 
ing on a cold winter eve- 
ning.” 
“Allright, ma’am. We'll 
try not to burn our hands.” 
The giddy-minded laugh 
over such a tale, but the 
old-timer groans despond- 
ently and says the Ameri- 
cen hearth has become 
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lost art involved. Perhaps the my. 

is that intelligent owners do not take, 
few measurements to see whether th 
simple rules of right construction ar 
followed. 


Fe wee simple rules enable any bodpl to 
check up right construction. If the 
width of opening is thirty-two inches, the 
height should be twenty-eight inches and 
the depth seventeen to twenty-om 
inches. If the opening is three feet wide, 
a couple of inches may be added to height, 
while the depth remains twenty-one 
inches. A width of four feet requires 
height of thirty-two inches with a depth 
between twenty-one and twenty-five 
inches. The inner sides of the fireplace 
should be slightly beveled to reflect 
heat into the room, and for the 
same reason the rear wall should 
slant forward, starting about a 
foot above the hearth level. We 
do not have to figure the amount 
of pitch when we use, as is prefer- 
able, a ready-made cast-iron throat 
with damper. Let the slope meet 
the bottom of the throat, and by 
using a wooden form set at this 
angle anyone can lay the bricks 
to make a smooth uniform slant. 
The rear slope is more important 
than the side bevel and should 
never be omitted. 

The iron throat combination is 
made to support the top of the 
fireplace opening. 
This obviates 
the old-time 
metal bar or arch 
construction. 


FLUE LINING 
FIREPLACE OPENING 





should extend 





stage “hokum.” He bids 
us recall the genuine fire- 
place of our sires, noble 
and massive, wherein a 
sheep or quarter of beef 
could be roasted, that 
heated the whole house and 
was the proper center of 
the home. 

But let the old-timer 
cheer up. Make-believe masonry and 
imitation fuel have not yet routed the 
real article by a long shot, even though 
the fireplace has indeed lost much of its 
ancient utilitarian value in cooking and 
general heating. 


VRUE, tests have shown that an open 

.grate burns seven to ten times as 
much coal as a steam boiler to produce 
equal temperature in a room. Most ef 
the fireplace heat flies up the chimney. 
But it is unfair to condemn the fireplace 
because it cannot wrestle against zero 


The one fault of this fireplace is 
its front screen. 
entire opening, curving inward at 
the top, to keep sparks from flying 
into the room or up to the wooden 
mantel. In the diagram at the right 
are revealed the most important 
points to be observed in the cor- 
rect construction of a 















SIDES. PITCH, 1FT. FOR 
18 IN. RISE 


SMOKE SHELF NOT LESS | 
THAN 41N. WIDE 


FLANGE OF METAL THROAT | ~~ 
COMBINATION SUPPORTS | 


It should cover the 


BEVELED SIDE WALL 
REFLECTS HEAT 


REAR WALL SLOPE TO 
REFLECT HEAT - 


fireplace. 


burn it in two, 
place the pieces together, 
and set another log above. 
If the logs are small they 
burn well in pairs on the 
andirons, but this spreads 
fire and tends to smokiness. 
If a good sized fireplace throws out 
only a little heat, this is because the back 
and sides are straight, so that the heat 
shoots up the chimney instead of being 
reflected into the room. Few masons to- 
day know much about fireplaces. One 
might think there was a mystery and a 


BRICK ACROSS OPENING [=~ 


FIREBRICK FOR 
INTERIOR 


: The iron throat 


the full width 
/ of the fireplace 
‘2/7, opening, and its 
own width 
should be four to 
five inches. A 
damper of the 
chain, worm 
gear, or lever 
type _ allows 
variation in the 
smoke outlet, 
according to 

yi need, with total 
closure in sum- 

mer to keep in- 

sects from entering. The damper is also 
useful in winter when the fireplace is not 
in action to keep cold air from descending 
the chimney and refrigerating the room. 
Chief essentials of an effective _fire- 
place are a smoke shelf and chamber. 
The shelf is a flat stretch of masonry 


FACEBRICK 
FURNACE FLUE 
INSIDE 
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furnace or stove being permitted. 

It is often possible to correct an old 
fireplace that is faulty. The dimensions 
of the opening can be reduced. If the 
height is too great, raise the hearth with 
a layer of fire brick in mortar or with con- 
crete reinforced with wire mesh. The 
same end may be accomplished by lower- 
ing the top, having an angle iron across 
to support a line of new bricks. It is 
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be lined with common brick. Special fire 
brick must be used. These are made of 
clays that resist great heat. Furthermore, 
the lining bricks should not be laid side- 
wise to expose their width, but in the 
manner that shows the sides, since in the 
former case the lining is two inches thick 
compared with four inches in the latter. 
It is all right to use common bricks be- 
yond the lining and for the entire chimney 
above the fireplace. To combine 











A massive stone fireplace. Since 
stone is less fire resistant than 
brick, the walls should be twice 
as thick, or at least sixteen inches. 


built along the back of the 
throat top, of the same 
length and not less than four 
inches wide. It serves to 
baffle the back-draft of smoke 
that normally slides down 
the rear wall of a chimney 
and throws it into the strong 
up-current of gases. The 
back-draft is rather weak and 
can be thus diverted by a 
shelf at right angles to its 
course. But if the shelf is 
























missing or is mistakenly 
sloped downward, the back- 
draft keeps sinking and some 
of it enters the room, with 
smoky consequences. The 
smoke chamber is a space naturally 
formed by the gradually narrowing walls 
to connect throat and shelf with the flue. 
It is larger at the bottom than the top 
and acts as a reservoir to hold surplus 
smoke for a moment when gusts of 
wind tend to seal the chimney outlet; also 
when green fuel suddenly belches a large 
volume of smoke. The recommended 
pitch of the chamber is one foot for eight- 
een inches of rise. 


MOKE chambers can be obtained 

ready made, and they are worth 
getting, both to simplify the job and to 
insure first-class results. The ordinary 
practice is for the mason to narrow the 
walls with layers of bricks in steps, which 
makes a rough, jagged interior with 
much friction and turmoil for ascending 
smoke. Smooth walls are almost as de- 
sirable for conveyance of gases as for 
water; they increase capacity and reduce 
back pressure. So it is an advantage to 
have a ready-made chamber, of metal or 
reinforced concrete. 

The chimney flue should be one tenth 
the area of the fireplace opening. For 
example, the area of twenty-eight-by- 
thirty-two-inch opening is 896 square 
inches, of which one tenth is eighty-nine. 
We select a flue lining eight by twelve 
inches, since this is the nearest size avail- 
able. While the most efficient flue shape 
is round, or elliptical, it is difficult to 
obtain such shapes and the ordinary 
square or oblong types are easier to in- 
stall. Be sure that fire clay flue lining, 
not drain tile, is used and that it extends 
the whole distance to the chimney top. 
Space between lining and_ brickwork 
should be packed tight with mortar. 
Each length of lining should be well fitted 
to the one beneath. The flue should serve 
the fireplace only, no other intake from 


The fireplace in an old-time farmhouse in 
Massachusetts. Its large size was neces- 
sary to supply not only heat for cooking and 
comfort, but light.to supplement candles. 






simple to reduce 
width or obtain bev- 
eled sides with 
bricks and mortar. 
Bricks can be cut to 
angles with trowel 
or cold chisel. There 
is more of a job in 
giving the rear wall 
a forward slope that 
will stay put. Con- 
crete reinforced with 
heavy wire mesh attached with expansion 
bolts to the old wall may serve, but it is 
better to use bricks with frequent anchor- 
age of expansion bolts. And _ before 
starting work on an old fireplace, the 
interior should be thoroughly cleaned 
with a wire brush and scrubbed with 
washing soda. A sooty surface filled with 
creosote does not invite mortar to take 
hold. 

The interior of a fireplace should never 


A well-constructed fireplace for a small home. 
Note the interior built of fire brick, made of 
special clays that resist tremendous heat. 


looks, safety, and economy, use 
face bricks for the exposed outside 
of a fireplace, fire bricks for lining 
the inside, and the common variety 
of brick for the rest. 


Fr. RESPECT to thickness the 
side walls usually take care of 
themselves. One of them contains 
the furnace flue with a casing of one 
width of brick, which totals not 
less than sixteen inches of thickness 
in front, with an increase toward 
the back due to bevel. The other 
side wall matches for the sake of 
symmetry; it is often built hollow 
but might well be 
filled with brick- 
bats and mortar. 
The back wall has 
surplus _ thickness 
at the slant, for 
the space between 
it and the vertical 
exteriorisorshould 
be filled with solid 
masonry. The dan- 
ger point is along 
the foot-high ver- 
tical part of the 
wall below the 
slant, which usu- 
ally is two bricks, 
or eight inches, 
thick. A long- 
continued wood 
fire will make the 
outer brick on this vertical too hot for 
the hand, which is a token of hazard. If 
flooring or a beam beneath touches this 
superheated masonry there is a slow 
charring of wood that prepares the way 
for a conflagration. The ominous proc- 
ess may go on for months and years with 
the final act of ignition due to crumbling 
mortar joints, or oily rags, paper, or rub- 
bish in contact with the brickwork. 

An extra thickness of a foot or so makes 
the vertical back wall that 














much safer. However, the 
fire underwriters approve 
the lesser thickness pro- 
vided that no woodwork, 
whether flooring or beams, 
comes within two inches of 
the sides and back. 

This two-inch space is 
to be filled with loose 
incombustible material, 
such as asbestos or mortar 
rubbish, supported on a 
metal strip nailed to beams. 
A similar insulating space is 
required around the chim- 
ney at the second floor and 
at the roof. The old-time 
practice of framing beams 
into a chjmney is strictly 








Though a fireplace is wasteful of fuel, burning nearly ten times as 
much as a furnace to produce the same temperature, yet the fir 
cheery blaze-of its logs adds comfort and beauty to any home. e€ 


prohibited. It involves both 
(Continued on page 159) 
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The Driving Force That Wins 


WO articles in this issue drive home the same point. 
One tells of Hugo Eckener, master mariner of the sky. 
The other begins a series about Wilbur and Orville 
Wright. Eckener was a mature man, with a reputation 
as an economist and a writer, when he interviewed Count Zep- 
pelin and became interested in the possibilities of airships. The 
Wrights were small-town Ohio boys, who never completed 
their high-school education, but made the airplane possible. 

At first glance, there seems to be slight resemblance between 
the careers of these men who have made history in two phases of 
aviation—which, with radio and the automobile, promises to 
change the customs and habits of the world. When they began 
their work, the main resources of both Eckener and the Wrights 
were imagination and enthusiasm. Neither had the benefit 
of specific training for the work they set out to do. They suc- 
ceeded, nevertheless, in highly technical fields. 

Lack of training can be remedied; lack of imagination and 
enthusiasm cannot. Imagination pushes the mind forward and 
enthusiasm is the driving force. Progress in science, and in 
everything else, must have these two qualities for its foundation. 


New Ways to Make a Million 


OGER BABSON, business statistician, lists seventy op- 

portunities to become a millionaire. Among others he 
mentions watches run by radio, self-finding golf balls, precast 
tunnels, volcanic power stations, automobiles that can run 
sideways for parking, and a method of changing birch into ma- 
hogany. Some day someone will seize every one of these op- 
portunities. 

Wonders of science are following each other so rapidly these 
days that we can even speculate on the possibility of instan- 
taneous transportation of physical substances from one place 
to another. Think of what it would mean to be able to step 
into a transmitting apparatus in New York and be able im- 
mediately to walk out of the receiving mechanism in London 
without having to resort to ships or airplanes. Of course there 
isn’t a single scrap of evidence to indicate the possibility of any 
such marvelous development, but the “impossible” has been 
accomplished many times. 

It was not so long ago that Edison's phonograph, presented 
to the French Academy of Sciences,was denounced as “impos- 
sible, a rascal’s trick of ventriloquism.”’ And in 1843 an official 
of the United States Patent Office resigned because “it is im- 
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possible to discover anything new and it is only a matter of 
months until this office will be forced to close through lack of 
business.”’ Careful people prefer the words “improbable” or 
“unlikely” to “impossible.” 


When Editors Miss the News 


REFRIGERATOR-FURNACE capable of either cooling 

or heating a house is being developed by the American 

Gas Association. This announcement was hidden in three lines 

on the inside page of a great newspaper. Displayed prominently 

on the front page of the same paper was the story of an obliging 

hen in a Kansas town that walked into a farmer's pantry and 
laid an egg in the egg crate. 

There are 300,000,000 hens in the United States. One made 

the front page because it did something different. The man 

who sits for days on a flagpole or goes over Niagara Falls in a 


rubber ball makes the front page for the same reason. The ° 


scientist who makes a valuable discovery also does something 
different, but he does something that benefits every one of us, 
However, he doesn’t always make the front page. Some day, 
perhaps, all newspaper editors will realize the importance of 
scientific discoveries. 


We Need a New Calendar 


UR present calendar, with its twelve months of un- 
equal length, is like a yardstick that sometimes meas- 
ures thirty-six inches and sometimes thirty-eight or 
thirty-nine. Movements for calendar reform have been 

frequent and unsuccessful in the last quarter of a century. Now, 
however, business men are beginning to interest themselves in 
the idea. Mr. George Eastman, of Kodak fame, for example, 
supports a proposal to divide the year into thirteen months of 
twenty-eight days each, every month beginning on a Sunday 
and ending on a Saturday. 

Mr. Eastman is right. The business advantages of a year 
having thirteen months each of four equal weeks are apparent. 
PopuLar ScieNcE Monruty frequently has pointed out the 
need of such a change. Thirteen monthly settlements instead 
of twelve would mean a faster turnover, a larger volume of 
business with less capital. Month to month statistical com- 
parisons would need have no adjustments for an unequal num- 
ber of days or weeks. Each year, month and week would begin 
on a Sunday and end on a Saturday. For everybody all cal- 
culations of income and expense would be simplified. 

Easter could be given a fixed date to the advantage of many 
businesses. Holidays such as Christmas, New Year’s, Wash- 
ington’s Birthday and the Fourth of July would come each year 
on the same day of the week. The extra month, called “Sol,” 
would be put in between June and July, and the 365th day, 
called “ Year Day”’, added as an extra holiday between Decem- 
ber 28th and January Ist. The calendar, the same for each 
month, would look like this: 

Sun. Mon. Tue. Wed. Thu. Fri. Sat. 

1 2 3 4 5 6 ‘ij 
8 9 10 11 12 13 14 
15 16 17 18 19 20 21 
22 23 24 25 26 27 28 

The suggestion meets opposition, for one reason because the 

thirteenth would always fall on Friday. But it will take more 


than superstition to kill the proposal. 


They Are Saying — 


WO big captive balloons, hoisting between them a glass- 

inclosed platform high into the sunshine, can cure all the 
tuberculosis in Northern Russia.””-—Prof. H. Opel, Director, 
Mechnikoff Hospital, Leningrad. 

“Unless the frenzied efforts of young women to become 
slender are checked, there will be a marked tubercular increase.” 
—Dr. Bertram L. Bryant, Sec’y, Maine Medical Association. 

“There is a direct connection between the weather condi- 
tions in the Antarctic and the rise and fall of the River Nile.” — 
Capt. Sir Hubert Wilkins, explorer. 

‘“*Popularizers who bring an understanding of science and 
academic investigations to the people have an important place 
in civilization’s advance.” —Thomas A. Edison. 
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The Gra 


y . \yrreqee’: gray monster of the skies, lighter than 
the air its giant propellers thrust astern, pushes 
its nose through the autumn sea-mists and hangs sus- 
pended for a moment above a great city, as though 
making its curtain call and taking its share of well- 
earned applause while millions of upturned faces regis- 
ter their appreciation of the fact that another page has 
been written in the history of passenger transportation. 

An entire world had waited while the five great 
Maybach Motors sang their songs of progress 
across the great Atlantic wastes—a world afraid 
as that other world of 1492 must have been 
afraid when three caravels cleared the Port of 
Palos and pointed their prows toward a new 
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f Zeppelin Comes 
Across on 465 SKF Bearings 
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and unknown world. And yet, in the one hundred and 
more cities throughout the world where SiS offices 
are located there was a feeling of hope, of confi- 
dence, of belief. 

Had not Lindbergh made his historic flight with 
the help of S&S Bearings? Didn’t they help to 
carry Chamberlain to Germany, Byrd to Ver-Sur- 
Mer, Maitland and Hagenberger to Honolulu? 

Weren't they on the Los Angeles when she flew 
on her maiden voyage to America? 

And were there not four hundred and 
sixty-five of these same SSF Bearings in 
the motors and in the other mechanical parts 
of the Graf Zeppelin? 








STHE HIGHEST PRICED 


BEARING IN 


THE WORLD” 

















_POPULAR SCIENCE MONTHLY 


January, 1979 


How You Can Test Antifreeze 


Le 
lie 








“Paste this in your hat,’’ Gus suggested. 


5 OMI people,” grumbled Gus Wil- 
son, “‘sure do waste a lot of time 
finding out what they want to 
know.” 

The veteran auto mechanic disgustedly 
shoved the telephone away from him. 

Joe Clark, his partner, who had called 
him into the office of the Model Garage 
to answer the phone, grinned sympatheti- 
cally. “What did that bozo want?” he 
inquired. “If I’d known he only wanted 
to ask a bunch of fool questions, I 
wouldn’t have bothered you.” 

“Funny you didn’t recognize him,”’ re- 
plied Gus. “That was old Dexter, the 
bird who’s always spouting theoretical 
stuff about calories, thermo-something- 
or-other, and the rest of it. He’d rather 
mess around for hours with a pencil trying 
te figure out something than to ask some- 
one who knows.” 

“Then what’s he pestering you for?” 
Joe asked. “Why don’t he figure it out 
if he’s such a shark at it?” 

**He didn’t ask any questions,” grunted 
Gus. “He says he’s coming here to get 
me to help him on some of his blasted 
calculations. I didn’t get what he was 
driving at except it had something to do 
with specific gravity. I just told him to 
come ahead and I guess he’s on his way 
now. 


FEW minutes later Dexter drove up 
fA and insisted on bringing his car in- 
side instead of parking it in front of the 
garage. It was below freezing outside, he 
explained, and he was afraid the radiator 
might freeze. 

“I am sorry to bother you, Mr. Wil- 
son,” he said, as he reached into his car 
and dragged out several thick and musty 
looking scientific books. “It is just a rela- 
tively simple problem in specific gravity. 
That is, it should be simple enough, but 






* A glycerin solution that floats this particular 
hydrometer at 1,080 will keep Jack Frost out of your radiator down to ten degrees.”’ 


there are several confusing factors that 
complicate matters.” 

“What are you trying to do, figure out 
what makes ice float?”’ smiled Gus. 

“No,” replied the other. “‘ You recom- 
mended that I use glycerin in the radiator 
this winter and I took your advice. The 
results have been excellent until day be- 
fore yesterday, and then I unfortunately 
forgot to open the radiator shutter until 
the motor became so overheated it began 
to boil, and I am afraid that a large part 
of the solution squirted out the overflow 
pipe with the steam. Now I don’t know 
what actually is left in the radiator. I 
looked up the specific gravity of glycerin 
and found it was 1,265 degrees at ordi- 
nary temperatures. It occurred to me to 
calculate the specific gravity of the mix- 
ture I was using and then by test see 
what I actually had. -But these books 
show that it is rather complicated.” 


UMPED right into a tough one, 

didn’t you?”’ said Gus. “Seems to 

me I remember reading some place that 

a solution is a uniform mixture that 

doesn’t follow the law of definite propor- 
tions.’ That floored you, eh?” 

“That's it precisely,’ said Dexter, “‘and 
now I am unable to find a formula to fit 
the case. Perhaps you can help me?” 

“Sure,” Gus replied. ‘Chuck those 
blame books back in the car. We won't 
need ’em. Hey, Bill!” he called:to the 
youngster who was sweeping the other 
side of the garage. “‘Chase yourself down 
to the drug store and buy me a couple of 
ounces of glycerin and a test tube. Make 
it snappy!” 

“Now,” Gus explained when Bill re- 
turned a few minutes later, “all we’ve 
got to do is to take the hydrometer float 
out of this storage battery hydrometer 
and see how it floats in different mixtures 


. ! Gus 
Garage into a Laboratory, 
Works Out Easy Formula 


for Radiator Solutions 


Turning the Model 


By 
MARTIN BUNN 


of glycerin and water. What’s the matter 
with that way of finding out what you 
want to know?’ 

“But will the results be sufficiently 
ace urate?” Dexter objected doubtfully. 

“Why not?” countered Gus. “You 
could wear out a couple of pencils figuring 
it closer than the paper on the wall, and 
even then you wouldn’t be dead sure, 
These cheap hydrometers are no great 
shucks for accuracy. Your figures might 
be all right and a bum hydrometer would 
throw you way off. But if you make up 
the actual mixtures and float a hydrom- 
eter in ’em—any old hydrometer—you 
can keep that hydrometer just for testing 
your radiator solution, can’t you?” 

“You've proved your case.’ admitted 


Dexter. 
HESE storage battery hydrom- 
eters,’ Gus continued, “‘don’t read 


much below 1,075, so you won't be able 
to tell anything about very weak solutions 
of glycerin and water. Let’s start with 
one part glycerin to two parts water. 
That’s a thirty-three percent solution.” 

“Reads about 1,080,” said Dexter, 
bending over to get his eve on a level 
with the top of the solution in the test 
tube. 

“Paste that in your hat,” Gus sug- 
gested. “A glycerin solution that floats 
this particular hydrometer at 1,080 will 
keep Jack Frost out of your radiator down 
to about ten degrees.” 

“But we occasionally have colder 
weather than that in this latitude,’ Dex- 
ter objected. 

“Sometimes,” agreed Gus. “Let’s see 
how it reads in a forty percent solution. 
That won't freeze down to zero. And if 
we add one third of a part more glycerin 
to what we've got in the test tube already 
we'll have mighty close to a forty percent 
solution.” 


EXTER did a bit of figuring while 

Gus was stirring in the added glye- 
erin and found that the auto mechanic 
was right. 

“There you are,” said Gus, as he 
jiggled the test tube to make the hydrom- 
eter float without sticking to the glass 
walls. “Just 1,100 on the scale. Nice 
easy figures to remember. Keep the solu 
tion at 1,100 if you want zero prote ction.” 

“Excellent!” Dexter exclaimed. “Now 
I have merely (Continued on page 154) 
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A Radiotron 
for every purpose 


RADIOTRON UX-201-A 
Detector Amplifier 
RADIOTRON UV-199 
Detector Amplifier 
RADIOTRON UX-199 
Detector Amplifier 
RADIOTRON WD-11 

Detector 


Amplifier 


RADIOTRON WX-12 
Detector Amplifier 


RADIOTRON U) ~~oce 
Detector Onl 


RADIOTRON omen 
Power Amplifier Last 
Audio Stage Only 
RADIOTRON U) UX-222 

Screen Grid Rad: 
Frequency ‘Amplifier 
RADIOTRON UX-112-A 
Power Amplifier 
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RADIOTRON UX-210 
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RADIOTRON UX-240 rs) 
Detector Amplifi: aie 
Amplification 
RADIOTRON UX-250 ; ; 
anise A radio set that was a Christ- 
manioTngN Ui 
—— mas gift last year now needs 
mapigoy Ux 20 . : 
RADIOTRON UX-28 a Christmas gift of a brand 
RADIOTRON UX-874 ; 
RADIOTRON UV-476 new set of RCA Radiotrons. 
RADIOTRON t1V-£98 
Ballast Tubs 
The standard by To maintain fine performance in a radio © Look for this mark 
a receiver, the manufacturers recommend a on seat RS 
complete change of vacuum tubes after a 
year of average daily use. And the engineers 
advise that all tubes be changed at one time. 
Old tubes left in mar the performance of 
new ones. 
MADE MAKERS THE RADIOLA 
RADIO CORPORATION OF AMERICA NEW YORK CHICAGO SAN FRANCISCO 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 
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A Kit of Ideas for Motorists 


If the Fan Belt Breaks, or You Need Tire Chains in a 
Hurry, Here’s the Remedy—And Some Other Handy Kinks 


EGLECT to carry a trouble 
light in the tool kit of the 
car may cause no end of 
annoyance on the road at 

night in the event of some minor 
difficulty. However, often it is pos- 
sible to obtain all the light neces- 
sary for a small repair on the igni- 
tion syster or the carburetor by 
using a smail hand mirror to reflect 
the beams from the headlight to the 
desired point. If no hand mirror 
is available, unscrew the rear view 
mirror and use that. 


Snow Hooks of Hose 


HILE chains of the ordinary 
type usually will give you 
traction in snow or mud, it is a dirty 





PIECES OF OLD or HOSE 


Fig. 1. Emergency tire chains made by 
threading rope through hose and tying on. 


job to apply them. And when most of 
the route is clear, with only a short sec- 
tien of road in bad shape, chains will 
come in for a lot of unnecessary wear 
besides chafing the tires. 

Fig. 1 shows a simple solution of the 
problem. Take pieces of old garden hose 
and through each piece pass a length of 
strong rope. When you reach the bad 
place in the road it is the work of 
but a few moments to tie them in 
pluce as shown. They can be re- 
moved with equal facility when the 
bad part of the road is left behind. 
Pieces of hose attached in this way 
are particularly effective in deep, 
soit snow but they are, of course, no 
good on ice, where ordinary chains 


should be used. 


Three-Tone Horn 


WHE note produced by one type 
of auto horn depends on the 
voltage applied to it. If your horn 


NUT AND WASHER \ 
BUSHING PARTLY IN 


BOLT HEAD ~G 
(AND WASHER)’ 


Fig. 2. 
washers are used to press 
on a king-pin bushing. 


is of this type you can make it sound 
three different notes by the use of resis- 
tances and buttons wired as shown in 
Fig. 4 at the right. 

Two rheostats such as are sold for use 
in building radio receivers can be used. 
As you will note from the diagram, press- 
ing the right-hand button allows the 
current to flow unimpeded to the horn 
mechanism. Pressing the center button 
places the resistance of one rheostat in 
the circuit, and pressing the other allows 
the current to flow through the second 


Ten Dollars for an Idea! 


August Grosze, of Collins- 
ville, Ill., wins this month’s $10 
prize for his suggestion of a 
novel bushing press (Fig. 2.) 
Each month POPULAR SCIENCE 
MONTHLY awards $10, in addition 
to regular space rates, for the 
best idea sent in for motorists. 
Other contributions used are 
paid for at the usual rates. 
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SAFETY PINS 
nut and Fig. 3. Fan belt 
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If you have no trouble light, one can be improvised 
by using a small hand mirror to reflect headlight beams. 


ign 


i 


ii 


paired by joining broken 
ends together with pins. 





i 


rheostat. The horn mechanism 
may require slight adjustment for 
best results. The resistance of the 
rheostats will depend on the cur. 
rent drawn by the horn and how 
much resistance is needed to cauge 
the required change in tone. 


Novel Bushing Press 


NE bolt, one nut, and two 
washers will permit you to 
press king-pin bushings, or any 
similarly assembled bushing, into 
place just about as well as it can be 
done in an arbor press. And there 
is no risk of deforming the edge of 
the bushing, as there would be if 
you pounded it into place. Fig. 2 
shows the method. 
The bolt should be a loose fit 
through the hole in the bushing, 
and the washers should be some- 


THREE PUSH 












STORAGE 
BATTERY F 


“ll 


GROU ND ON 1 BODY 


Fig. 4. This diagram shows how to wire 
horn to produce any one of three tones. 


what larger than the outside diameter 
of the bushing. - If the washers are thin, 
use two or three at each point. 


Fan Belt Repair 


F YOUR auto motor is equipped witha 
plain, flat fan belt made of either 

fabric or leather, it is possible to repair it 

well enough to get to the nearest service 
station. You will have to loosen 
the belt-tightening adjustment to 
obtain the necessary slack so that 
you can overlap the ends, and fasten 
them together with safety pins, as 
shown in Fig. 3. If that is not 
possible, you can pin a thin piece 
of leather to the two ends to hold 
them together. 

If the distance to the service 
station is not too far, tying the ends 
together with a strong cord may 

+ serve as an emergency repair. The 
belt should be replaced with a new 
one as soon as possible. 
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BLACK & DECKER 


Electric Tool Chests 


For drilling holes in—Metal, Fibre or Wood—or any material which can be cut 
with an ordinary hacksaw. For light grinding, buffing or sanding. 





Everything at your finger tips when you want it. The automatic tray, which 
contains the accessories, is sealed tight by the cover when the chest is closed, so 
that in any position the contents of the tray cannot spill out or get mixed up. 


Fie = No. 1 Electric Tool Chest 
A heavy metal tool chest containing— 


Black €& Decker Light Duty Quarter-Inch 
Electric Drill; Bench Stand for light grinding, 
buffing and sanding; set of twist drills up to 
14,inch, wire wheel for rust and paint re- 
moving, rag buffing wheel, grinding wheel, 
and sanding disc. 


U. S. Price, $43.50 
Canadian Price, $56.50 
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No. 4 Electric Tool Chest 
The same type of chest as the No. 1 but 
considerably larger. Contains— 


—the famous Black & Decker Half-Inch Spec- 
ial Ball-Bearing Electric Drill, twist drills 
from 14 to 4 inch. wood augers from % to 112 
inches and Black &» Decker hole saws from 134 
to 3 inches. The hole saw isa special Black & 
Decker tool for use with the electric drill, en- 
abling you to bore holes in metal, wood, 
fibre, etc., up to 3 inches in diameter. 


U. S. Price, $76.50 
Canadian Price, $99.50 


This is the electrical age. With a Black €? Decker Elec- 
tric Tool Chest you can do better and faster work. 
Own an Electric Tool Chest and be up-to-date. 


Order one of these chests today 


Simply fill in this coupon and mail. 





THE BLACK & DECKER MEG. CO., 
TOWSON, MARYLAND, U. S. A. : 
Please send me literature on No. } Electric Tool Chest as illustrated and described above, also the 


names of dealers in my neighborhood where I can see these Electric Tool Chests. 





My name is 








Address 


Street 





State 








City 








© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 
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a Bench Saw T 


How to Build a Rigid but Easily Moved Machine 


January, 1999 


Support with a Belt Tightener and a Dust Chute 


HE saw table support illustrated 

is designed to overcome some of 

the ills attendant upon the opera- 

tion of a bench saw driven by a 
separate motor. Where such an outfit— 
now to be found in many home work- 
shops—is mounted on a heavy plank or 
the like, it is difficult to move the as- 
sembly about the shop, to prevent the 
belt from slipping, and, if the table has 
the tilting feature, to place the saw so 
that long stock will clear the bench when 
cutting angles. 

A satisfactory home workshop saw rig 
requires some means of tightening the 
belt quickly and effectively without 
having to loosen the bolts 


holding either motor or rae 

saw frame; a mounting a) 
that is absolutely solid and - Hy, 
permanently rigid, espe- Y, % 


cially that part suppert- 
ing the motor (for a firm 
base will eliminate in- 
jurious vibration and add 
years to its life); and an 
arrangement of parts that 
is economical of space. 
Having these essentials 


\\ 


constantly brought to ing 
mind in his work, the // Gi 


y, IWS 


writer set out to build a 
mount that would em- 
body the required fea- 
tures. Several mounts 
were constructed and dis- 
carded after considerable 
experiment. The princi- 
pal drawback of all these attempts was 
the manner of mounting the motor. 
The final arrangement is in essential 
that shown in the accompanying drawings 
and photographs. It worked so well from 
the beginning and filled all the require- 
ments for the satisfactory operation of a 
bench saw table in such a gratifying 
manner that the statement is here ven- 
tured that any man who owns a bench 
outfit driven by a separate motor will 
find a notable improvement in the 
capacity of his saw if he will take the 
time to construct a mount after this 
fashion. The entire cost of the mount, 
including brushing lacquer finish, was 
found to be less than three dollars. 


THE motor is fixed permanently on a 
L solid, immovable support yet may be 
removed when desired. The floor space 
occupied is but 16 by 20 in. The sawdust 
is delivered through a chute to the back 
of the machine, where it may be caught 
in a bag. The outfit is easily moved, as it 
rests on sliding casters; and, owing to the 
distribution of the weight, it will not tip 
either way. Disagreeable vibration is 





By W. CLYDE LAMMEY 


eliminated. Lastly and most important 
of all, the belt tension is always adjust- 
able, even when the machine is running, 
by the action of a conveniently located 
handwheel. 

The drawings should be sufficient for 


any handy man to work from. If any one 
feature of the construction require’ fur. 
ther comment, it is the care necessary in 
fitting the separate parts. Only simple 
butt joinery is called for, but unless the 
surface fits true and tight the strength of 


the glue is largely lost and the | 


joints are likely to loosen after 





At right—the 
right side look- 
ing at the front. 
Below—left | 
side and front. 























a time—a possibility to be 
guarded against when solidity 
is the main virtue. 

A liberal application of glue 
should be used on all joining 
surfaces save the 6 by 6 in 
piece marked A andalso the one 
marked B on page 104; these 
are fastened with screws only 
as provision must be made for 
removing the shelf. When in 
position the support is held 
rigidly by screws. Flat-head 
134-in. screws are used, the 
heads being countersunk flush. 


HE dust chute must be a 

close fit, secured with glue 
and screws at a sufficient slant 
to facilitate the escape of the 
sawdust and chips from the 
dado head, if one is used. The 
dust opening in the platform 
shown in the drawings should 
be located to suit the saw 
and should be smaller than the 
opening in the fixed portion 








Above are two photographs of the saw table and mounting which show its 
compactness and neatness; below are drawings of the construction. 
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below, so that a piece of heavy 
tin neatly tacked in the upper 
opening will conduct the dust 
into the chute without allowing it to get 
between the hinged pieces when the 
platform is raised. 

Attention is called to the center sup- 
port under the motor shelf, which extends 
clear through; it should be a good fit and 
well glued. This thwarts any tendency 
to spring under the motor’s weight and 
prevents lateral vibration. 

Before fastening the sides of the 
column, it is well to level a place on the 
floor both ways with the spirit level, 
place the mount upon it, and level the 
motor base true with the top which is to 
support the platform, planing out any 
discrepancy. 

In the upper right-hand view of the 
drawings on this page showing the hand- 
wheel, the dotted line is the apron on the 
opposite side of the platform. This 
longer apron is shown in position on page 
104. These aprons, which fit fairly tight 
over the fixed piece of the hinged part, 
are to prevent any side sway when the 
platform is raised. 

Two fairly heavy friction hinges are 
used, These must be let into both pieces 
with some care (Continued on page 104) 
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Fun for him—plus something 
more—this working with tools 
and wood. 

A chest of tools will keep 
your boy’s mind occupied prof- 
itably. Your boy’s spare time 
deserves your thought—your 
guiding influence. 

And—did you ever stop to 
think—how few toys make 
lasting gifts? Tools, with 
Stanley Plans to get him started 
right, will keep him interested 
all year ’round—and many 
years to come. 

There are 25 Stanley Plans: 
boats, dog houses, tables, chests, 


Set No. 904; 12 tools— 
oak cabinet. Price $15. 








— 
(et 
Set No. 907; 7 tools in 
cardboard box. Price $5. 


This set includes plans 
for making a tool cabinet. 









Set No. 902; 20 tools— 
oak cabinet. Price $25. 
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© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 
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Your boy is safe when he is work- 
“ve = ing with tools and wood 


work benches, etc. They sell 
for 10c each at your hardware 
dealer’s. There is, also, our 
new book ‘‘How to Work with 
Tools and Wood’’. Your hard- 
ware dealer has this, too. You 
can get it for $1. 


On the left are three typical 
Stanley Tool Chests. There 
are 16 altogether, ranging in 
price from $5 to $95. Ask your 
hardware dealer for catalog 
showing them all. Or write to 
us for a free copy of Catalog 
No. Se35. The Stanley Works, 
Advertising Department, New 
Britain, Connecticut. 


STANLEY cuests 


The all-year-’round Xmas gift 
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Captain McCann used plywood in building up 
the texas, but cardboard will serve as well. 


N TWO previous articles we described 
how to make the hull and many of 
the fittings of the stern-wheeled 
Buckeye State, a passenger and freight 

Mississippi steamboat of 1878. Those 
who missed these issues, yet wish to 
build this picturesque and now most 
popular type of model, need not hesitate. 
They can obtain the two back numbers 
of the magazine (November and Decem- 
ber, 1928) by sending 50 cents to PopuLar 
Scrence Monta y, 250 Fourth Avenue, 
New York City, and, what is more im- 
portant, for seventy-five cents they can 
get three blueprints which contain full 
size drawings of the finished model and 
views showing it at various stages of the 
construction. These blueprints are Nos. 
94, 95, and 96 on the list on page 105. 

Herbert and Edward Quick in their 
book Mississippi Steamboatin’ have a 
good word for this class of craft: 

“These steamboats were the craft that 
seamen sometimes called derisively ‘Steam 
engine on a raft.’- Without doubt their 
low flat hulls and towering upperworks 
looked queer and unsubstantial to a 
sailor’s eye. But the steamboat at her 
finest was the product of a long line of 
evolution. She was developed to meet a 
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By E. ARMITAGE McCANN, Master Mariner 





set of conditions and needs and dis- 
appeared only when the conditions 
changed and the needs were met by other 
conditions. The steamboat carried the 
freight and passengers and she carried 
them fast. She was beautiful with the 
beauty of a thing that fulfills its purpose 
well. In her own way, her lines were as 
trim and clean as the lines of a yacht. 
And her speed would compare favorably 
with the speedy water transport of 
today.” 

Our particular boat was a smart one 
with her speed of fifteen miles an hour in 
dead water. The Eclipse, which was the 
fastest river boat ever built, had a speed 
of sixteen miles upstream and twenty-five 
miles downstream, but she was one of the 
racing side-wheelers. Though our boat 
had not so much wood scroll and fancy 
work as some (for which we may be 
thankful), she was about as 
typical as possible of a class 
that started in 1813 and 
still continues. 

Our model has now pro- 
gressed to the point that its 
deck fittings are in place. 
The next thing required is 
the boiler deck. I made 
mine of }% in. thick holly 
wood, but any other light 
colored wood will do, such 
as birch or pine. It might 
even be made of heavy cardboard such as 
five-ply Bristol board, or two thinner 
sheets glued together; if that is used for 
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Top view and side elevation of the model to show the construction of the boiler deck, upper deck, 
and main cabin. The wheelhouse and a few other fittings shown will be discussed in the next article. 





uild a River Packet 


You Can Begin Now to Construct the Lates, 
Type of Ship Model, Even if You Missed Ow 
Preceding Articles About the Buckeye State 
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Model of the Buckeye State mounted on ripple glass with a 
scenic background. Other photos will be published later. 
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the decks, they should have for stiffening 
some wooden crossbattens, placed under. 
neath where they will not interfere. 

Cut the deck, which is 314 by 16% in, 
to the outline shown on the deck plan 
reproduced on this page and shown full 
size on Blueprint No. 95; at the same time 
make the upper deck exactly the same 
size. 

Lay the boiler deck on the engine room, 
smoke box, and bulkheads, and see if any 
of them needs sandpapering down to allow 
the deck to lie flat and conform to the 
sheer of the hull.. 

Now cut the holes for the ladders to 
project through. The central ladder goes 
up to the interior of the cabin, so needs no 












apparent opening, but rectangular holes 


i in. wide by % in. long are necessary for 
the forward ones. Mark the deck planks. 

Glue the boiler deck down and aid the 
glue with a few brads. To support its 
edges, there will have to be a row of posts 
on either side. For these make some 
strips of semihardwood, a scant 1% by % 
in. in cross section. Cut it in lengths to fit 
exactly between the two decks, from the 
extreme edge of the boiler deck to close 
inside the edge molding of the main deck. 
I made mine a shade long, bound them 
into a very tight bundle, tapped all the 
ends level, and then sandpapered the 
other ends level to the right length. 

Glue these in position 34 in. apart cen- 
ter to center. Bore holes through the 
deck above and below, and fasten each 
one, or at least alternate ones, with pin 
points. The forward ones are set a trifle 
in on the lower deck. 

For drilling fine pilot holes for pins, 
nails, and other (Continued on page 102) 
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C&L 32 
This is one 0. 
It is more ex 
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Are YOU 


ABOUT 


“You bet your life I am,” you 
say. “When I buy a tool it’s got 
to be right and it’s got to stay 
right.” 


When you buy a Clayton & 
Lambert torch you’re putting a 
worth-while tool on your work- 
bench. The most exacting blow- 
torch uses are considered in the 
manufacture of Clayton & Lamberts. 
Lasting materials—the strongest avail- 
able, selected for long, efficient use. 
Many of the features of design are ex- 
clusive and patented Clayton & Lam- 
bert improvements—the result of 40 
years’ experiment and invention. And 
Clayton & Lambert torches are made 
by precision workmen. Men who think 
of tools and look at tools in the same 
light as you. 

The handles, for instance, are fas- 


tened so that even excessive strains 
won’t make the tank leak. The double 





f the.most popular blow-torches we have ever made. 
pensive than the 158 because it is made for much 
t is designed for the man who uses a blow-torch in 
business and demands not only excellent performance 
d ability to stand rough handling. 32 contains the most 
advanced patented C&L blow-torch improvements. It also has a 
handle with the gold stripe. Sure sign of satisfaction. 


PARTICULAR 


YOUR TOOLS? 
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C&L 158 


This blow-torch is especially made and 
priced for the man who likes to do odd 
jobs around the house, or to tinker with 
mechanical things. It will last a lifetime if 
it is not abused. The usual retail price is 
about five dollars. Most hardware, elec- 
trical and automobile accessory stores have 
it—or can get it for you quickly. Look for 
the red handle with the gold stripe. 


Detroit, Mich. 


© This seal on an advertisement in. POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 


‘QROTECTigy, spring on the pump-valve gives you more positive 
YON compression and lasts longer. Even a part like 
the filler plug is given extra thought, resulting in 
extra value. We’ve put a lead washer in there.. 
You know that'll outlive a leather one by years. 


In the No. 32 torch the control 
valve is designed to prevent you 
from carelessly spreading the gas 


orifice. Yet when you close this 


valve you automatically clean out 
the orifice. 

Things of that sort have made 
Clayton & Lamberts the largest 
selling torches in the world. There’s 
satisfaction and pleasure in work- 
ing with such a fine, capable tool. 

You can buy Clayton & Lambert 
torches at hardware, electrical and 
automobile accessory stores. Look 
for the handle—it’s red with a gold 
stripe. But to be sure—look for 
the trade-mark too. It pays you 
to be certain that you’re getting a 
Clayton & Lambert, 


CLAYTON & LAMBERT 


MANUFACTURING COMPANY 
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This job looks to be well balanced; actually 
it is better if set up as in Fig. 6, page 109. 


VEN skillful machinists experience 
difficulty at times in two classes of 
lathe work—that which requires 

- high accuracy, and large, heavy 

= which may exceed the capacity of the 

lathe. 

In many cases the trouble is due to dis- 
tortion caused in the spindle and faceplate 
by strainsimposed inclamping andthrough 
the weight of the work itself. Sometimes 
they are recognized for what they are, 
but more frequently they are not, and for 
this very reason seem intractable. These 
disturbances of the spindle assembly are 
complicated occasionally by misalign- 
ments in other parts of the lathe; then it 


becomes doubly important to know what 


they are and how to overcome them in 
order to prevent the “pyramiding”’ of 
errors. 

When we want to get a piece of fine 
work just right, we indicate the faceplate 
to make certain that it runs true. Some 
of us who have acquired wisdom by expe- 
rience might decide to take a fine cut off 
it after it is in position. Yet these pre- 
cautions are likely to be all in vain, if the 
work is clamped as at A in Fig. 1. 

Why? The explanation is seen at B. 
By disposing the clamp a as has been 
done, the faceplate is put under a strain 
which deforms it all around the area of 
the bolt, as shown at b. This may seem 
unlikely, but we need only consider that 
it is easy to exert a pressure of seven or 
eight hundred pounds by moderately 
tightening a %-in. bolt and to imagine 
such a load concentrated on the unsup- 
ported web as graphically indicated at C, 
to realize that the web must be deformed 
under such conditions. 

It is true that when the bolts are drawr 
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Mounting Your Lathe Work 


Hints on Setting Up Awkward, Unbalanced 


Pieces to Prevent Distortion and Vibration 
By HENRY SIMON 





up lightly no appreciable distortion may 
result. When the clamping is even all the 
way around, too, the bulges raised may be 
symmetrical enough to offset the dis- 
aligning effect. But it does not pay to 
rely on the providential operation of such 
things when it costs nothing to clamp 
right and prevent trouble. 

If some clamps on hand have been pro- 
vided with a slot or a row of holes as sug- 
gested in the first article of this series 
(Dec., 1928, issue), it will be easy to move 
the bolt up near the work so that prac- 
tically the entire strain developed will be 
one of compression of the faceplate and 
work, as indeed by rights it should be. If 
the strap is long, it may be used as at D, 
although in heavy clamping it would be 
better to apply it as at FE. Ordinarily, of 
course, the best way will be to use a short 
strap, as at F. 

Occasionally the work has overhanging 
projections which do not allow the clamp 
bolt to be moved up near the footing. In 


such cases, distortion of the faceplate is 


avoided by using a second strap 
parallel to the top one under- 
neath the web, as in Fig. 2 at 
A. In this manner, the bend- 
ing strain falls entirely on the 
two straps, and the faceplate 
and work are under compres- 
sion against each other only. 
Light work of this kind can 
sometimes also be held by 
small C-clamps, modified as 
described in the previous ar- 
ticle and shown applied at B. 
Being light, these clamps are 





When we had just seen with our own eyes 
that the piece was balanced as well as 
could be? 

Nevertheless, the fault is with the bal- 
ancing more often than not. The casting 
shown in Fig. 3 at A and B is the same in 
both cases, and is in both cases balanced 
by the same weight, in the same manner, 
and with the weight in the same position, - 
In either case, with the spindle free, it 
will be absolutely at rest in any position. 
Yet the set-up shown at A will produce a 
true bore, while set-up B will probably 
vibrate and the bore will be as shown ex- 
aggerated at C. 

The explanation lies in the difference 
between what is technically called static 
and dynamic balance. In plainer lan- 


guage, we might say the difference in the 
balance of a part while it is held-still and 
the balance of the same part while it is 
rapidly revolving. It would not be far 
from the truth to say “imaginary” and 
“real’’ balance, because when we are 
(Continued on page 109) 


balancing a thing 
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not likely to be overtightened, 
and for this reason alone are 















ideal for many kinds of delicate 














work. 


ROPER balancing is a most 
important factor in holding 
many kinds of unsymmetrical 








or offcentered work. This is 
universally recognized by 
mechanics, and considerable 
care is sometimes expended in 
balancing a set-up. The many 
puzzling and exasperating er- 
rors which nevertheless occur, 
such as taper, oval, and out-of- 
round bores and turns, are 
blamed for the most part on 
other causes, if they are ex- 
plained at all. How can the 
fault be with the balancing, 
































Why a faceplate is distorted by the improper use of clamps, 
and two methods of clamping work with projections. 
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The _ —_ 
finest of £ 


indoor sports 


No. 530 Steel Tape 
in handsome black 
imitation leather 
case. Exceedingly 
moderate in price. 















No. 94 Com- 
bination 
Square,awon- 
derful all 
"round tool 
combining & 
marking 
gage, rule, = 
square, miter, 
depth gage ™ 

height gage, © 

level and; 
plumb. 











No. 450 Folding Steel 
Rule, spring-tempered, 
with raised figures and 
double lock-joints. 


“Fixin’ things or makin’ things”’ isn’t work, it’s fun 
—if you have the right tools. | 


No. 800 Starrett Nail 


In building a real kit of tools for yourself you’ll find a 


the Starrett Catalog a wonderful help. Measuring 
tools, for example. You won’t have to look outside its 
covers for the right tool or tape whether it’s ten- 
thousandths of an inch or a hundred feet you’re inter- 
ested in. Lasting accuracy and serviceability can be 
taken for granted with every one of the more than 
2500 Starrett Tools. 


No. 1 Adjustable 
Jaw Cut Nippers. 


Let us send you a free copy of the latest Starrett Cata- 
log, No. 24‘W’.. Your tool dealer carries Starretts and 
will gladly show you the ones you need. 


THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 
ATHOL, MASS., U.S. A. 





No. 153 Pistol Grip Hacksaw Frame 
with Starrett Blade, quick-cutting, 


long lived. 


Starrett Io 
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“This Helped Me in My Work” 


Expert Machinists 
Give Shop Hints 


N MY experience of sixteen years as 
a toolmaker and four years at tool 
designing, I have never seen a better 
tool-bit holder than that illustrated 
in Figs. 1 and 2. I made one for myself 
and find it saves time to be able to pick 
up at once the exact tool bit needed in- 
stead of having to search for it. Usually 
the last one that you pick up is the one 
you need. 
The holder has places for twenty-two 
tool bits, which are held so that one can 


RECESSES FOR TOOLS \ wt3y 8-32 TAP 
upes.“ 878 24 HOLES *.. 


by @ “er Oy de ap ¢ 624 













































































Si DRILL - 44 HOLES 
TOOL BIT HOLDER 


Fig. 2. The holder is a slotted aluminum plate 
with steel wire springs to retain the tool bits. 


see their shapes at a glance. The base 
plate is aluminum. For a holder of the 
size shown twenty-four round-head 3-in. 
No. 8—32 screws and the same number 
of pieces of spring steel wire will be found 
necessary.—GerorGE A. McCuttey. 


ENDING the arrival—some weeks off 
—of a regular broach for use in a 
broaching machine, it was necessary re- 
cently in a large shop to finish a number 
of blanks which had been roughed out, 
ready for broaching. Several attempts at 
hand broaching resulted only in breaking 
,broaches. The foreman then designed a 
means for supporting both work and 
broach and broached out a hundred blanks 
with a single broach, using an ordinary 
arbor press for his machine. The device 
used is shown in Fig. 3. 
The large knurled sleeve supports the 
blank (which for clearness in illustrating 
is shown protruding slightly from the 


BLANK 


i 


CROSS SLOT 





Fig. 3. Fixture for broaching work on an arbor 
press, and a spring tool for making graduations. 














Fig. 1. It saves time for a machinist to be able 
to pick up at once the exact tool bits he needs. 





Ol d Bi ill 
Says— 

F THE boss gives your neigh- 

bor the best work, look up 


a good reason before you begin 
to criticize him. 


To safeguard the end of a 
piercing punch for tempering, 
it is advisable to make it with 
a male center. 


If you have to change the 
cutting edge of a good drill for 
a brass job, regrind it before 
you turn it in. 


There are only two ways to 
use a monkey wrench—and 
one of them is wrong. 


High speed steel can now be 
hardened in lead at 2,500° F. 


While waiting for an extra 
long cut to go through in a 
lathe or milling machine, it 
pays to review your machinist 
handbook. 


Sperm oil is excellent for lu- 
bricating a high-speed spindle. 


Don’t use your lathe for a 
straightening press. Jamming 
a crowbar between the work 
and the cross-feed table will 
cause you trouble in the end. 


If you are not familiar with 
vhe sensitive touch of a vernier 
caliper, have someone else take 
a reading also, and see if both 
correspond. 











A Tool-Bit Holder 
and Other Ideas 


sleeve) near its lower or left-hand end, 
while the first member A of the group at 
the right fits in the upper or right end of 
the main sleeve. A thrust ball bearing 
comes next, which enables the broach to 
follow the lead better, since the pressure 
takes place through A and B from the 
ram of the arbor press. The stem of the 
broach fits in a short hole in the part 4, 
and the leading end of the broach is en. 
tered in the blank. 

When the pressure is applied upon the 
broach, A is well within the main sleeve, 





















HOLE TO BE PROTECTED 


Fig. 4. A plug for pro- 
tecting the screw 
thread in the spindle 
hole of a small lathe 
chuck. It also makes 
a convenient handle. 


vel 3 3 3 = Nt 
ui}. 44 
TO SUIT DEPTH AND DIA. OF TAPPED 





The result is that the broach has every 
chance to perform its work. The broach 
which did the work is good for another 
hundred blanks, in case the proper broach 
should not arrive in time for the next lot. 

In the same illustration is shown a 
spring graduating tool. Some hardened 
disks, all finished, were required to be 
graduated. This seemed to call for an 
etching process, with lines accurately 
marked for position as well as for appear- 
ance. A rigid tool possibly might have 
been used, but the operator suggested a 
spring tool of the construction shown. It 
worked to perfection. 

The cover plate has been removed so 
that the design will be more readily under- 
stood. A small 
cross slot in the 
cutter engages a 
small pin in the 
right end of the 
cover plate and al- 
lows an adequate 
amount of move- 
ment, at the same 
time preventing 
the cutter from es- 
caping from its 
pocket. Four 
screws hold the 
cover plate to the 
cutter block. The 
pin at the left of 
\) the cover plate is 
the stop for the 

x 3 spring. In opera- 
KQQGQ ton, _ the tool is 

(Continued on 

page 108) 





Fig. 5. Quick-change 
punch and die holder. 
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“* | His Job Depends 
On Accurate Work ° 
































3 every 
broach 
nother HE machinist who has spent many years on work 
~y — where accuracy is essential knows from experience 
own 8 that it pays to use measuring tools of the finest quality 
— obtainable. Skilled workmen everywhere insist 
for an on Brown & Sharpe Micrometers because experi- 
a ence has taught them that thev can trust these 
‘ ~y fine measuring tools to avoid mistakes. 
sted a 

: a . 
‘ Micrometer No. 62 illustrated above (range 
wee a 2” to 3” by thousandths of an inch) is one 
under- e ° 
small of more than 2300 tools listed in Catalog 
why No. 30. Get a free copy from your hard- 
in the ware dealer or from us. Dept. P. S., 
ial Brown & Sharpe Manufacturing 
>quate Company, Providence, R. L., U.S. A. 
move- 
> Same 
nting 
Om eSs- BS 
m its [BS 
: a c.f S Nie Set No. 438 3 WORLD’S STANDARD OF ACCURACY 
. The 
eft of 
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Sickeoradl 
COLD 
CHISELS 


HESE ‘hard boiled’ 
chisels go through 
the most gruelling 
jobs untouched. 
Their hard keen 
edges cut anything 
and outlast any 
other tool edge. 
Hand-forged 
from fatigue 
resisting tool 
steel, and 

































All 

Sizes exactly tem- 
Sold pered for the 
oy purpose of 
leading . ° 
aaiedel making this 
Dealers, chisel the 
Plumbing . 
and Auto- champ — 
adios for cold 
Jobbers. cutting 
The standard of any 
of hand-forged kind. 
tools for 20 


years for the 

Auto Mechanic, 
Plumber, Steam 
Fitter, Carpenter 
and other Artisans. 


















Every PLOMB 
hand-forged 
tool is fully 
guaranteed. 
See Display 
Board 
at your 
Dealers. 


Plomb Tool Co. 


2209 Santa Fe Ave. 
Los Angeles 


vd le This hand-forged Us 
of PLOMB ey-ring screw driver, 
quality sen Ch) 


Write Name of Dealer in margin 
PLUMBING GARAGE HARDWARE 


LOM « 4 for: Cj C) [-] 
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It’s Kasy to Build an Igloo 


January, 194 








Among the most thrilling sports of winter 
are the’.boyhood battles around a snow fort, 


And a Big Snow Fort, Too, if You Use a Wooden 
Form to Help You Press the Blocks into Shape 


By J. V. HAZZARD 


TH Commander Byrd 
and Scout Siple facing 
strange adventures in 


the Antarctic, it is safe to as- 
sume that a bumper crop of 
“snow houses” will be built this winter 
by American boys after what they im- 
agine to be the latest styles of Eskimo 
architecture. 

In many parts of the country, however, 
there is seldom enough snow of the proper 
consistency for cutting igloo blocks. Suit- 
able blocks can be made, nevertheless, if 
a form such as illustrated below is 
knocked together. 

The material used is 14-in. white pine, 
which should be well painted, sand- 
papered, and varnished before assembly 
so that the pressed block 
will not stick to the form. 
Sidepieces 4 by 18} in. 
are prepared and carefully 
squared, and battens % 
in. square are screwed or 
nailed across them just 
inside the ends. The end 
pieces are squared to 4 by 
7 in. and fitted with hooks 
to hold them in place. 

The two longitudinal 
division pieces (for use 
when bricks of small size 
are to be made) are 4 by 
16% in. In the center of 
each, a slot % by @ in. is 
cut to take the center- 
board, which is 4 by 7 in. 
and is slotted at 2-in. in- 
tervals to interlock with 
the long pieces. 

Before the form is as- 
sembled, the slots should 
be well coated with an 
ambroid or other type of 


+xl6'2" 





ESKIMO SNOW HOUSE 


waterproof cement or glue, and 
long, slim finishing nails should 
be driven at suitable intervals 
to strengthen the joints. The 
wire handle, while not indis- 
pensable, is a convenient addition, and it 
is little trouble to staple it to the center 
member of the brick form. 

In use, the form (without the parti- 
tions) is placed on a board of like mate- 
rial, on a cement surface, such as sidewalk 
or drive, or on smooth ice, if the structure 
is to be near the skating pond. Snow is 
shoveled in until the form is heaping full 
and then is packed until the block will 
bear the weight of a hundred-pound boy 
with just the sign of a track. The form 
is then unhooked, (Continued on page 104) 
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DEGINNING SECOND TIER 






4x7" 
ov CO es 
REQUIRED = 4" 16" 12+ 
PARTITIONS 


Wooden form for making either large snow blocks or small 
bricks; homemade sniéw knife; method of constructing an igloo. 
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speed -- power 
increased output 


No. 734 costs only $78.00. Other sizes 


from $30.00. A complete electric toolshop 
with lathe, and 21 different attachments for 
drilling, turning, polishing, buffing, sanding— 
only $68.00 .. Saw and saw table $10.00 extra. 


Write us to tell you where you can see No. 734 
and other Millers Falls Tools. Catalog free. 


POPULAR SCIENCE MONTHLY 


No. 734 
Heavy Duty 
Electric Drill 
Capacity 3,” in steel. 


Delivers 0.75 H. P. 
at the chuck. 


Price $78.00 


© 


H ere’s a new power tool 


that saves workers the long, weary 
grind ..... and brings owners 
increased production, lowered 
costs .... fast, clean work. 


Its builders are tool-emakers who 
use tools themselves ..... These 
men know that good tools—made 
as light as they can be without 
sacrificing power—must make the 
job easier — on dispositions — on 
nerves as well as muscles. 


So they cut out every ounce of that 
needless weight that quickens 
fatigue, kills pep and cuts down 
production by making more fre- 
quent rest periods necessary. 


And in place of dead weight, they 
give you more power, better ven- 
tilation, easier control. 


No. 734 is a joy to use. It’s built to precision 
standards—enjoys the hardest, heaviest sort of 
drilling, without overheating. 


But don’t take our word for it. See this tool 
yourself — in action. Put it up against the 
toughest job you know—match it against any 
other drill made. 


Complete Line from 14 inch Standard to 4 inch Heavy Duty 


MILLERS FALLS 
Electric Drills 


MILLERS FALLS COMPANY, Millers Falls, Mass. 
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_ Here's 

Convenience 
_ for 

CarOwners 





2 
t US-ondS 49% 


| Witt, Lf L. A M« + 
J : ppactty or gi 
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PRICE, post paid, $ 
in Canvas Roll— 


3.55 


ILLIAMS SET No. 25 
provides maximum 
service at minimum cost. 
Six Superior Drop-Forged 
Wrenches—12 different 
openings — for every nut, 
bolt and cap screw from 3/8 
to 1” across flats. A handful 
of compact helpfulness on 
adjustments and repairs. 


Wrenches are forged from 
tough carbon steel, case- 
hardened, black enameled 
(baked on), heads polished 
bright. Packed in durable 
Canvas Roll. See this SET 
today at your dealer’s, or 
write for literature—it’s free. 


SET NO. 25 
OPENINGS MILLED 
3/8 & 7/16 5/8 & 25/32 
1/2 & 9/32 3/44 & 7/8 
9/16 & 11/16 15/16&1 


Fully Guaranteed 


J. H. WILLIAMS &CO., 
“The Wrench People’ 
246 Vulcan St., Buffalo, N-Y. 


\WILLIAM 
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HE modernistic cabinet il- 
lustrated was designed by 
W. H. Varnum, Associate 
Professor of Applied Arts at the Univer- 
sity of Wisconsin, according to certain 
principles formulated by the late Profes- 
sor Hambidge and described in his book 
Dynamic Symmetry. 
Suggestive of modernistic “set-back” 
architectural design, it is an outstanding 
| example of a style of furniture that com- 
mands high prices in the leading depart- 
ment stores. Unlike many of the new 
pieces, however, it is not too extreme to 
be used in a room with ordinary furniture, 
and it is not ungainly in proportions. In 
fact, it is no higher than a dining room 
table and it requires a floor space of only 
11% by 18 in. , 

The structural features, which may 
seem rather confusing at first glance, be- 
come simple when taken singly. The 
plan view shows three squares and an 
oblong placed in a 
certain relation- 
ship to each other. 
The smallest 
square and the ad- 
jacent oblong are 
here considered as 
one unit (C in the 
drawing on page 
100). We then 
have three units, 
A,B,andC. Taken 
singly their con- 
struction does not 
present any un- 












abinet -1929 Model 


How to Build One of the Simplest Yet Most 
Characteristic Types of Modern Furniture 


By HERMAN HJORTH 



















What distinguishes this set-back cabinet from 
ordinary designs is the way it is proportioned. 


To build the piece few tools are 
required. The following will be 
sufficient: Rip and crosscut saw, 
rule, try-square, framing square, jack 
plane, 44-inch chisel, brace, auger bit No. 
6, gimlet bit No. 6, screwdriver, ham- 
mer, nail set, cabinet scraper, marking 
gage, miter box, carpenter’s clamps. 

As the material is all 4% in. in thick- 
ness, it simplifies matters to use plywood 
exclusively in the construction. Unit A 
is simply a square box 2114 in. high with 
two doors in one of its sides. Get out the 
sides, back, front, shelf, and top of A 
according to the bill of materials. Glue 
and nail them together. Take particular 
care to have the corners perfectly square; 
otherwise the units will not fit when 
placed together. Smooth all joints, round 
the upper edges as shown, and glue the 
Y in. thick piece to the top. 

The doors also are cut from plywood 
and carefully fitted and hinged with 1144 
by 1% in. butt 
hinges. Two ball 
friction catches, 
such as are used 
on phonographs 
and radio cabinets, 
may be used as 
locking devices, 
and two knobs 
also are needed. 

Units B and C 
are constructed in 
a similar manner, 
after which the 
three are placed 




















usual technical Like a modern skyscraper, the piece is in- (Continued on 
difficulties. teresting from all viewpoints, ef%en the rear. page 100) 
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‘ New Features 
of 1929 Model 


found exclusively in the ‘“‘Delta’”’ 
Handi-Shop, in addition to the many regu- 
lar exclusive advantages, make this shop 
one of the finest values in the workshop 
field. A few of the new improvements are: 

New Delta Miter-Gauge (with many new 

features). 

New Circular Saw Adjusting Lever. 

New Delta Adjustable Rip Gauge. 

Larger Circular Saw Table. 

1/3 H. P. Motor. 

Larger Triple Foundation Lathe Bed, 

1/2 inch capacity Drill Chuck. 


~ For full details, send coupon below. 


Make the Things You Have 
Always Wanted to Make 


With this convenient, practical workshop. It’s 
so easy and so quick! Save money on repair 
work. Earn money in your spare time. Complete 
instructions furnished. With each Handi-Shop is in- 
cluded, at no extra cost, complete set of working 
drawings. Below are a few of the hundreds of arti- 
cles you can make in a jiffy with a Handi-Shop. 


Blue Prints Included 




















































E 
jee 





Scores of Exclusive Advantages 
in this Big Husky Home Workshop 


The DELTA Handi-Shop is a man-sized, 
motorized workshop, complete, efficient and 
PRACTICAL IN DESIGN! Does everything from 
building full-sized furniture, turning table legs, to 
finishing delicate detail work. Study the illustrations care- 
fully. Note the two-shaft motor that permits two or three 
operations at one time—the heavy Triple Foundation U- : 
Shaped Lathe Bed (no rods)—the practical arrangement of This TWO-SHAEFT motor is THE 
the Circular Saw that permits the cutting of large lumber practionl motor for the workshop. 


° . Bi ermits you t t th 

without interference—the Improved Tilting Tables on the important operations at one. time — 
Circular Saw, Sanding Disc, and Jig Saw, with many ex- Yorup® Ontinually dismantling the 
clusive features. Has automatically oiled bronze bearings 


and is completely assembled on heavy veneered wood base. 
This combination of advantages, plus many more, IS 
FOUND EXCLUSIVELY in the DELTA HANDI-SHOP! ’ 
No wonder even last year’s Handi-Shop was an outstanding A 
value. And now, with the many additional exclusive fea- % 
tures of the new 1929 model, this shop is in a class by This Hi 
P ° ° é eavy Triple 
itself — above all comparison—at a new price that is Foundation U- 
surprisingly low! Shaped Lathe Bed 


10 DAYTRIAL |; 


{: GUARANTE cD not 
in Your Own Home 


to spring or chatter. 
without obligation. See how PRACTICAL, how EF- 


WRITE FOR THIS 
VALUABLE BOOK 
FICIENT is this sturdy, full-sized machinery under 
actual working conditions. Study its many ex- 


crammed full of practical in- 
clusive advantages. You will find the Handi- 


formation on how to con- 
struct useful and decorative 
Shop complete with all necessary equipment for 
Circular Sawing, Woodturning, Jig Sawing, 


objects. Helpful whether you 
own workshop or not, Com- 
Sanding, a Grinding and Buffing. 


plete directions, illustra- 
Then if you decide to keep the Handi-Shop, you 





All DELTA UNITS 

have 36 In. lathe 
capacity be- 
tween 
centers 


























bi nishing.”’ If you ens 
I . (Check material desired) 


tions, diagrams. Contains 
important information on 
this book, se Cc, 
which merely covers 
cost of mailing. Sea 
can have your choice of three convenient methods coupon below. 
of payment. —_ ema anaaneee @ 
DELTA SPECIALTY CO. Dept. 8.19 
1661-67 Holton St., Milwaukee, Wis. 
t once for Free beautifully illustrated literature giving 1 
Gaunt aston of the New, 1ga0 Moga eli) 4] Fierture featiine pa 02, Meas Dela Hanae 
ndi- » wi 1 man exclusive vantages anc 
new features. Also. full details of the 10 Day ‘Trial 1 ghop. Also full details of 10 Day Trial Offer and Easy 
er and Convenient Payment ns. . 
ft Oo Please send me copy of ‘‘How to Make Things with 
DELTA SPECIALTY co. §J a Workshop.” I enclose 10c to cover cost of mailing. 
1661-67 Holton St. Milwaukee, Wis. 
Dept. B. 19 
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clearance is 
short 

and quarters 
close, 

this wrench works 
freely— 


Helps avoid the jams 
in the tight places 
where nuts bedevil 
you. The narrow, 
pointed jaws slip past 
the corners and grip 
the nuts, with no 
regard for 
obstructing parts. 


AUTOMOTIVE SET No. 204 





10 Different-size Openings 


Set of five ‘“‘Klose Kwarter” 
LIFETIME WRENCHES of 
Chrome- Molybdenum steel. 
Fit all S.A. E. Standard nuts and 





cap screws }” to #"; all U. S. 
Standard nuts 3” to 3”, and hex. 
cap screws *” to §”. 75° angle 
heads, permitting ‘ I turns. 
Around engine head, carburetor, 
manifold, steering mechanism— 
do your adjusting double -quick 
with this sure =to-reach=-’em 
wrench set. 


In canvas 2ase, 


$8.25 the set. th gy N 
In pasteboard <a v 
box, $7.45 St 5: \ 
Esuy at your ee, 


Dealer’s, or 
direct from us 
if he cannot 
equip you. 


2 aap 


~ 


iCHES 
ens < 





> 
,LIEETIME\WRE 
Le Sdn <4 


i 


Visit us and view the forges 
in the Wrench Workshops of 


The S SPENCER 


Ni G eC a 
BLL!’ rtford. Conn.USHA. ne 


New York: 71 Murray Street 
Chicago: 565 W. Washington Blvd. 


























How to Build a Cabinet—1929 Model 





(Continued from page 9°) 


together as shown in the various views 
and isometric sketches. Correct any un- 
evenness and screw them _ together. 
Smooth all joints with plane and scraper. 

The base molding is made of 4% in. 
thick plywood. If a small circular saw is 
available, the mold- 


F YOU have priced any modernistic 
furniture at high-class furniture or 
department stores, you know how ex- 
pensive it is, yet any man or boy who is 
willing to take a reasonable amount of 
pains can build fine looking modern 
pieces suitable for 











ing strip may have a use alongside the 
small recess 3 in. , ‘ best commercial 
wide and \% in. deep Cutting List furniture. Because 
cut into it; other- No. Part of the very sim- 
wise the groove may Pes, T.  W. L. (For A) plicity of the con- 
be made with a com- 2 % M4 20% Sides struction of these 
° . . 1 4 104 2034 Back . : ° 

bination plane; or 72 4 ee rac pieces, it is essen- 
the strip may be left 1 72 10% (6% Front tial, however, t 

, 1 % 10% 1% = Shelf — ws . * 
plain. It should be 2 13 514 cc” wie start with a good 
mitered at the cor- 1 % W% %4WY%~ Top design, 
ners. 1 \% 10% 10% = Top It is infinitely 

Because the edges (For B) harder to design 
of the plywood show 2 % 63 283, Sides modernistic pieces 
to disadvantage in 1 % 53% 983% Back than it appears to 
various places on the 1 % 5% #£«6% ~~ Front be, and the finest 
cabinet, it is best to 1 &% 534 6144 Shelf craftsmanship — will 
lacquer or enamel 1 4% 53% 534 Shelf not save a poor de- 
this piece of furni- 1 4% 6% 6% Top sign. For that 
ture. The outside 14 6 . Top reason all the 
surface may be (For C) modernistic designs 
painted in a rather 2 4% 6% 154% Sides in the PoruLarR 
light color, and the : 3 33 154 — ScrencE MonrHiy 

> 2 2 . 

edges —— oa 1 % $i 33% Front ee — 88, 
openings outlinec 1 % 3% 53, Shelf , 93, an (see 
a darker shade of 1 % 4% 6% Top page 105) have been 
the same color, or in 1 &% 334 414g Top prepared with the 
a metallic color like 1 4% 2% 4% Top advice of Professor 
silver or gold. The 1 4% 1% 3% Top Varnum, who is an 
inside surface should Pe eee ae ae aw outstanding author- 
be painted to con- ity on problems of 
trast with outside. industrial design. 
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The cabinet is made in three separate units marked A, B, and C, which are then assembled as shown 
in the plan view in the upper left-hand corner and in the views of the completed piece at the right. 











@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 
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FACTORY PRICES 









leaf desk., Beautiful 


A new-type arm-chair 
console. Genuine walnut. 
Very pretty. Low priced. 
Electro-Dynamic or Mag- 
netic-Power Speakers. 


At right, a Lo- 
Boy console, 
walnut finish, 
thatcostslittle. 
A gem! 


Above, popular inexpensive 
combination. Set on Table 
Speaker (sold separately). 








Metal or wood compact 
style cabinets. Wood 
cabinets in walnut of 
new shaded silver- 
chrome finishes. Cathe- 
dral Electro-Dynamic 
or Magnetic-Power 
Speaker to match! 
i 
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FACTORY TO YOU-SAVE SO%-COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY 





NIEW LOW] 





SAVIE 502 


‘Wide Selection of 
Beautiful Cabinets 
AC or Battery Sets 


30 DAYS HOME TRIAL 





Richly designed, gen- 
uine walnut console 
of finest type. Elec- 
tro-dynamic or mag- 
netic power cone, or 
long aircolumn 
speaker. Marvelous 
value. 


A popular walnut Hi- 
Boy Console, with drop- 


two-tone finish. Rare 
bargain! 


Beautifully graceful 
Spinet console, genuine 
two-tonewalnut.Choice 
of speakers. Also comes 
in Electric Phonograph- 
Radio Combination. 








AC Electric or Battery 


x 
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anes SPREE 


Values Un ‘ 
im the Radlo 


Senna 


cabinet. Fraot switch, pho- 
fod al latest featores- Bul 
in power section on A 
The Latest, Finest and 
Costliest Construction 







Fie! 





‘emoved from 








Electric 
Lighted 


TRADE MARK REGISTERED 













CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS 


Celebrating its 9th successful year, 
America’s big, old, reliable Radio 
Corporation springs a genuine 
sensation in high-grade sets. With 
its latest, Super-powered, 1-dial 


hum-free operation, tremendous 
“kick” on distant stations and 
razor-edge selectivity—with its 
costly sturdy construction, latest 
features, including phonograph 





Miracos—the 
All Electric 
wholly self-con- 
tained, hum- 
free, AC-8 and 
AC-9, using AC 
tubes or the new 
8-tube models 


BIG DISCOUNTS 
Exclusive Territory 
to User-Agents on 


BATTERY OR AC 
ELECTRIC OUTFITS 


pick-up connec- 
tion, ease of tun- 
ing, beauty, and 
economy —a 
Miraco will 
make you the 
envy of many 
whose radios 





for batteries or Eliminators—you 
are guaranteed values and savings 
unsurpassed in the fine set field. 
Compare a Miraco with highest- 
priced radios, for 30 days in your 
home. Surprise and entertain 
your friends—get their opinions. 
Unless 100% delighted, don’t buy 
it! Return everything—the com- 
plete outfit—at our expense. Your 
decision is final—absolute!y! 
Only exceptionally fine radios, 
of the very latest approved type, at 
rock-bottom prices, could possibly 
back up so liberally unconditional 
a guarantee. Send coupon now for 
Amazing Special Factory Offer! 
Don’t Confuse with Cheap Radios 
With its rich, clear Cathedral tone, 


Miraco Outperforms ’em All In Chicago 
I got to date 
Ocean to the 


On the Miraco Unitune, to start with, will sa 


61 stations outside of Chicago, from the Pacihe 
Atlantic Ocean, and from Anchorage, Alaska, to the Gulf of 
Mexico, and I tried the set with 3 different antennas. That 
is an outside aerial 152 feet, an inside aerial 20 feet, and 


cost 2 to 3 times as much! 
Many thousands of Miracos— 

bought after 30 day home com- 

arisons—are cutting through 
ocals and getting coast to coast 
with the tone and power of costly 
sets, their delighted users report. 
Miracos are laboratory-built with 
finest parts, and embody 9 years’ 
actual experience in constructing 
fine sets. Approved by Radio’s 
highest authorities. 

Deal Direct with Big Factory 

Everything reaches you splendidly 
and rigidly tested to insure your instant 
enthusiasm. Enjoy the outfit 30 days— 
then decide. Liberal 3-year guarantee on 
each set. Play safe, save lots of money, 
and insure satisfaction by dealing direct 
with Radio’s old, reliable builders of fine 
sets—9th successful year. 





AC-8—$71.50 
Unbeatable value in a 3- 
Shielded Metal Chassis. 





Also New, More 
Powerful Battery 
Sets 


The newest and latest in 


choice 7-1 cabinets. — 
est quality,amazingly 
priced! 


light socket. I want to say that your set does outperform 
the other sets I have. I put it up tt a World Record 
Super 9 and beat that one. Then I put it up against a 
(names expensive make), and beat that one. Next I put it 
up against a Neutrodyne and beat that one. a4 
KOPP, 6555 South Peoria Street, Chicago, Illinois. 


MIDWEST RADIO CORPORATION, 408RJ Miraco Building, Cincinnati, Ohio 
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not 
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MIDWEST RADIO CORPORATION 
Pioneer Builders of Sets—9th Successful Year 
408R. Miraco Bldg., Cincinnati, Ohio 


BEAUTIFULLY ILLUSTRATED CATALOG, AMAZING SPECIAL FACTORY OFFER, TESTIMONY OF 
° NEARBY USERS= Ali the proof you want—of our honesty, fairness, size, financial integrity, radio 
experience and the performance of our sets—including Amazing Factory Offer—sent with catalog, 





THIS COUPON 
Is NOT 
AN ORDER 











WITHOUT OBLIGATION, send free catalog, Amazing Special Factory Offer, 


testimony of nearby users,etc. [) User O Agent Dealer 
CO Check here if interested in an EXCLUSIVE TERRITORY PROPOSITION 


NAME 


ADDRESS 
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First Aid 
for Builders of 


Shi Models 


e4Ancient and “Modern 


Plans—Scale Blueprints of historic and modern 
vessels, racing sail yachts and power boats 

Lumber--Selected white pine for hulls, 
straight grained spruce for spars, three ply 
veneers for decks, mahogany, etc. 

Tools—Specially | designed—Chisel—Gouges 
and Planes to fit exactly modelmakers’ needs 

Hulls—Made to Scale of selected white pine 
in the rough partly finished or completely 
finished 

Boat Fitiings—Blocks, Dead Eves, Turnbuckles, 
Cleats, Chocks, Davits, Airports, Capstans, 
Binnacles, Rigging Line, Sail Cloth, etc. 

Model Sailing Boats—Complete ready to sail 
or construction sets 

Model Power Boats—Complete ready to run 
or construction sets 

Marine Engines—Complete Steam Engines, 
Construction Sets in different stages of com- 
pletion, spring motors 

Steam Boilers—Made of seamless tubing, boiler 
fittings, blow torches 


This booklet has many pages of information 
useful to modelmakers, model yachtsmen 
and others on sailing Model Yachts 

Brief history of Steam Engines 

Illustration of famous models made by the 
House of BOUCHER 

Nautical terms in common use 

Parts of a sailing vessel—spars, rigging, 
knots, hitches and splices commonly used 
on boats 

Hints for painting and finishing Model Boats 
Whatever type of ship—sail or steam— 
ancient or modern—you are building or 
pone to build, you will find the book- 
et “Scale Models’ of tremendous help to 
you. Send 25c today for your copy. It will 
be ser't to you by return mail. 

Headquarters for Model Makers for 22 Years 


415 Madison Ave., Dept. J.S. New York 


Gentlemen: 
Enclosed is 25c, for which please send me your booklet, 
**Scale Models.”” 
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How to Build a River Packet 


(Continued from page 9)) 


purposes, the best thing is a fine twist drill, of 
which a great range of sizes may be bought at 
any large hardware store or jeweler’s supply 
house. These drills are set in a drill vise handle. 
Substitute drills can be made of the smallest 
steel crochet hooks (No. 14) by grinding off the 
hooks and bringing the end to a V-point. 
When these stanchions are up, nicely vertical 
and even, put the handrail on 3 in. above the 
deck. A piece of hardwood 1% by \ in., half 
notched to take the sheasiiene, is the best. 
Clip the strip in position and mark the location 

















Main cabin and texas. To show the cabin more 
clearly, the upper deck has not been placed. 


of the notches from the stanchions themselves, 
not by measurement. Glue it in position and 
drive an occasional pin point. 

The Buckeye State had an elaborate system 
of hog chains, which, on the cantilever prin- 
ciple, prevented the vessel from hogging, or 
drooping, at the ends. The parts that can be seen 
and should be embodied in the model are shown 
on page 90 and on the blueprints. 

At this time we shall put in only the struts 
tor the boiler chains on both sides of the boiler, 
the chains from them, and the piece of Main 
Chain No. 1 that shows. The struts are 3¢% in. 
square wood; and the chain (really iron bars), 
No. 22 wire. 

To place them, bore 1¢-in. holes through the 
boiler deck and smaller holes for the wires. As 
there is nothing to disturb them, they will not 
need to be secured in any other way. Cut the 
upper ends off flush with the deck. They 
might be white, but I made all my hog chains 
black for emphasis. 

The next requirement is the main cabin 
house. It may be a solid block or be built up 
hollow. I made the main cabin solid; the texas, 
which is the cabin above, of 1%-in. three-ply 
wood; and the pilot house of two layers of 


BOILER 
DECK 





L” square 
ie MOLDING 


RAIL. NOTCHES __-> 


How the posts are set up between main and 
boiler deck, and how the handrail is notched. 


Bristol board. The three-ply method is a lot of 
trouble and not so satisfactory when done, so 
I will describe only the other two methods. 

The difference in appearance between the 
solid and the hollow method is that with the 
latter the windows can be of transparent cellu- 
loid (washed photo film) or open and the deors 
can open, revealing an interior, if desired. 
However, a solid block is substantial to build 
with, so I suggest making the main cabin in 
one piece and building up the texas and pilot 
houses. 


The solid cabin house, then, is a block of 
wood 3¢ by 214 by 1134 in. The front end js 
rounded to about 1 in. back, and the after end 
is square, with only the corners rounded. It wil] 
be planed both above and below to conform to 
the sheer. 

It is enameled white and the doors and 
windows are painted on. The gratings under 
the funnels are to ventilate that part; they can 
be thin gilt strips on a blue-black background. 
The windows should be painted a light blue, 
streaked across with a little white, and have 
white crossbars; the doors may be mahogany 
color with white panels; and the windows also 
may be outlined with mahogany. Small pin 
heads will serve for door handles. 

It will be noted that the upper deck is placed 
1¥ in. below the top of this house, so that a row 
of skylight windows shows above the deck 
everywhere except over the ventilators. 

The other method of making a deck house is 
to cut a piece of wood of similar shape but only 
about 1% in. thick. It should be less in size all 
around by the thickness of two sheets of thin 





DRILL VISE (OR ‘PIN VISE”) 
— ORIGINAL SHAPE 


eee 
—— => CROCHET HOOK 


“~MADE INTO A DRILL 


~~~) 








ENLARGED 


Small holes are drilled by hand either with a 
twist drill or a modified steel crochet hook. 


cardboard. Around this fit two pieces of card- 
board of the right height (not forgetting the 
sheer) to give a double-thick wall. On the 
inner piece leave tabs extending to be bent in so 
that the roof may be glued to them. Mark off 
the windows and doors and glue the pieces to- 
gether along the bottom only, while holding 
them in position around the base. Have the 
joints in different positions, but do not glue the 
ends together. 

When the glue has set, cut out the windows 
through both pieces, but cut out the panels of 
the doors in the outer piece only. Spread glue 
on the inside of both pieces of cardboard. Put 
the thinnest obtainable gelatin or celluloid be- 
tween them where the windows are and fasten 
them together. 

Paint in the sash bars, glue the sides to the 
base piece, and glue the overlapping ends to- 
gether, making sure that the walls are upright. 
Erect a few cross bulkheads inside to stiffen 
the whole. Give the cabin at least one coat 
of white enamel inside and out, with mahogany 
trim as desired. 

Lay the cabin upside down on the upper deck 
and mark its outline. Cut the center of the 
deck away so that it will fit tightly over the 
house in a position 14 in. down from the upper 
surface. Glue the house firmly in place. 

Mark the deck planks and give the upper 
and boiler decks a thin coat of varnish, but 
do not yet put the upper deck in position. 

Next month we will lay the upper deck and 
proceed with the superstructure. 


UPPER DECK —~ 














SS SY _—— 406 
(HULL eS > FRAMES 


How the hog frames or struts and the chains 
are set up. Their location is shown on page 90. 
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Fides Paint Sprayer 
at Small Cost 


AVING 
many small 

paint jobs to do 
about the shop 
and also desiring 
to repaint my old 
car,Llooked 
about for a good 

i rer. Homemade sprayer 
he —. eo controlled by trigger. 
did not come up 
to my idea of good mechanical design, 
and the more expensive did not fit my 
purse. So, having a lathe and shop at my | 66 . 
disposal and an air supply which I could ae wit Ower 
use, I made the sprayer illustrated. 

I desired a spray with a trigger for con- ° . . 19 
trolling both the air and the flow of paint, In his Srip 
as the cheaper sprays, which give no 
control over the paint flow, are con- “YANKEE” No. 90 Screw-driver is 
tinually clogging up with paint dried on made for the man with power ist his 


the nozzle. As shown, I incorporated all grip. . . . Made for all men who look 












































ROD CONTROLS BOTH AIRAND PAINT — AIR VALVE) COILSPRING) FLAT upon a screw-driver as an all-purpose 
* ——— —a . 
cee nem oa tool and expect it to stand up under 
a vr rrr : 
TuRN AC" FAR ENOUGH” BRASS BLOCK) . all sorts of punishment. 
FOR AIR VA VE TO SEAT Ta BRAZE 
BEFORE SHOULDER AIR HOLES .| YF" TRIGGER ROD PACKING pees * as i 
Knoury _/ Pcains \_T || 7 BRASS TUBE 7'LONG /” nut Yankee” No. 95, a lighter screw- 
/ dias eal 7 , ; 
mil SS: mt driver, Cabinet Style, has the same de- 
| er eee " + pendability in finer work. 
od ! . SOLDER 
Al | 9 Every “Yankee” blade is tested b 
Your screw 139 BRASS very “Yankee” blade is tested by 
ed uae “Yankee” toolmakers. Each one in- 
(X sa ee dividually tested—and twice tested! 
NY |} COPPER BRASS ‘ 
FRONT OF _ TUBE The blade won’t twist, crack, break, 
my . or bend on the edge; and is “Yankee” 
‘Om ‘ial COUPLING fastened so that it can’t be loosened in 
nT a the handle by use or even abuse. 


HOSE 
CONNECTION . . . . 
i Right in design, materials and tem- 
te TED ae | BRIG a per, well-balanced, and with comfort- 


SLEEVE FAN SHAPED SPRAY BRACKET INLET ‘ 
grip handles, “‘ Yankee” Screw-drivers 





How the paint sprayer is made. The trigger 


controls the flow of both air and paint. make work easier. 
working parts in the barrel of the gun, No. 90.—Standard Style: Fifteen sizes, 
which is a 7-in. length of brass tubing, 114"' to 30”’ blades. Price for 5’’ blade, 
34 in. in —_ and % in. in outside soc; 6”, 55¢; 7”, 65; 8”, 75; 10”", 95C. 
diameter. As these diameters are only P . 
approximate, all fits have to be made sae a cued tha ake vane 
exact when the parts are turned. It will ee ia Se 

. 5% » 45¢; 6% , 50C; 74 , 60c; 842”, 

be seen that the point on the valve rod 65¢; 934’, 700. 
must be turned back far enough for the 
valve to seat before the shoulder strikes. Ask dealer for “Yankee.” Look for the 

The spray is well balanced, easy to name on the tool. “YANKEE” on the tool 
handle, and does a first-class job. As you buy means utmost in quality, efficiency 


and durability. Use coupon below and get 


many different kinds of nossles may be book of pictures of “Yankee” Tools in use. 


made for it as desired. For all ordinary 
purposes, however, a properly con- 


trolled, plain round spray is sufficient. oe bs] 
The pressure should not be more than 
40 or 50 pounds. 

If a separate nozzle is desired to pro- 
duce a fan-shaped spray, it can be t OO] oe 
turned and drilled as shown, but care 


must be taken that the aircolumns marked | ._................-.-c-ecoce To Help You Make Things-------- ee e 

A and B converge exactly to the point C. : 2 ; : 

Solder their.outside ends.—J. D. Grorce. Nortu Bros. Merc. Co., Lehigh Avenue, Philadelphia, U. S. A. 
I will be interested in seeing action pictures showing easier and quicker 


ways to do work: Send me “Yankee” Tool Book, illustrating new Two- 
‘ speed Hand Drills, new Bit Braces, Quick-Return Spiral Screw-drivers, 
THERE is never an excuse for breaking Automatic Push Drills, Ratchet Breast, Hand and Chain Drills, Auto- 
the ends of a board with a block plane. matic Bench Drills, Ratchet Tap Wrenches, Removable-base Vises, Ete. 

Every stroke of the plane across the end | __ 
wood should be stopped before it reaches POMNBinss ne ccccccesesaceceekenbcnsesebekeespewhgeanens 
the farther edge. PS 004040000400090060ehssnnneeemnemehdensenneee 




















HERE'S THE BLADE 
YOU WANT 


When you buy hack saw blades 
you can be assured of the best 
blade money can buy, when you 
ask fer STAR. 


For faster accurate cutting with 
practically no breakage, the 
STAR BLADE is unexcelled. 


Special tempering of each blade 
gives strength and cutting qual- 
ities that are unsurpassed. The 
uniform excellency of each 
blade has won a world wide 
reputation for STAR HACK 
SAWS. 


Let us send you free working 


samples. 


CLEMSON BROS., INC. 


MIDDLETOWN, N. Y. 


Makers Since 1883 
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so that when dropped {flat the table will be 
level both ways. Ordinary butt hinges might 
be used if carefully fitted, but they will not as 
effectively overcome the slight vibration re- 
sulting from the high-speed operation of the 
saw. 

If the table has the tilting feature, care 
should be taken not to get the platform so 
wide as to interfere with the stock when tilted 
to a full 45 degrees. The dimensions given are 
arbitrary and should be adapted to the saw 
table used. 

The action of the handwheel is to raise and 
lower the saw and the upper half of the plat- 
form to which it is bolted, thus tightening or 
slackening the belt at will. In this case the 
wheel and screw are made of wuod, threaded 
in a 34-in. screw box. The spindle carrying 
the thread was turned from a piece of maple 
with a 4 by % in. round dowel or tenon left 
on the end as shown. The wheel was turned 
and drilled separately, driven on the tenon in 
glue, and keyed as shown with a 3¢-in. dowel 
rod. A similar thread was tapped through the 
fixed section of the platform, after a piece of 
3¢-in. maple had been let into the platform to 
receive the tapped hole. This thread will last 
indefinitely if greased occasionally. 

If the worker does not have a screw box and 
does not care to invest the very nominal sum 
required for a good one, it is possible to accom- 
plish the same action with an iron handwheel 
and nut, the nut being let into the wood and 
the end of the threaded part bearing against a 
piece of metal fastened to the lower side of the 
platform. 

With the exception of pine and the other 
very soft woods, which will not do at all, the 
selection among the hard and near-hard woods 
is a matter of choice; but, of all that might 
be used, sound gumwood is the author’s c)ioice. 


ARM STRAPS 





¥ STAVE 


SHIELD Z 


BRIGHT COLORS 
ON WHITE GROUND 





: 


— + 


Typical snowball shields, which can be made 
from barrel heads or staves and painted. 


the block shoved to one side, and the process 
repeated until a sufficient number of blocks are 
at hand. With these blocks it is surprisingly 
easy to build a true Eskimo igloo. 

First draw a circle on the snow with cord 
and stick. Place a line of large blocks about 
the circle, fitting the ends closely together. 

You will need a knife to trim the ends of the 
biocks so that they may fit without “chink- 
ing.” A large butcher knife will do, or a sie: 
of hardwood may be whittled to a sharp edge; 
but by far the best instrument is made from a 





Setting Up a Bench Saw Table 


(Continued from page 88) 


It’s Easy to Build an Igloo 


(Continued from page 96) 






OPENING FOR 
MOTOR 





FRICTION 
HINGES 


OF WOODEN 
HANOWHEEL 


How the motor support or shelf is built as a 
removable unit; the belt tightening device. 


It presents a better than average surface to the 
glue, holds the screws well, and, when thor- 
oughly sandpapered and given two coats of 
brushing lacquer over a suitable primer, it 
presents the nearest appearance to metal that 
may be had. Two 1 by 12 in. by 12 ft. gum 
boards, or an equivalent amount, will be 
ample. 


piece of cold-rolled steel 14% by 4 by 16 in. as 
shown on page 96. 

Before starting the second row of blocks, one 
of the first row should be cut through to the 
bottom as indicated in a sketch on page 96 
and the, adjoining blocks whittled away until 
they form a slanting base up which the second- 
row blocks can climb evenly. The bottoms of 
these are shaved slightly to give them a uni- 
form inward tilt, and their ends must be 
beveled to fit one another closely. Each block 
rests against the end of its neighbor and is pre- 
vented from falling inward because its outer 
face is larger than the inner. 

From here on construction proceeds merrily. 
The tiers of blocks go spirally round and round 
the igloo and the bottoms are trimmed more 
and more as the rounded top is reached, where 
a small round hole is left as a vent. 

The igloo is completed by cutting a door at 
the desired point and constructing, it desired, 
the usual low arched passageway. Cover the 
vent and place a lighted oil heater inside for an 
hour or two, or until the roof of the igloo shows 
signs of melting; then remove the stove and 
open the vent to allow the escape of the heat. 
The walls and roof will soon freeze, and the 
coating of ice will prevent snow from falling. 

The large blocks are also excellent material 
for the facing of snow forts. Small bricks, 
made by using the partitions within the main 
form, are placed on top of the ramparts. 

And—speaking of the assault—excellent 
shieids can be made from barrel heads or 
staves as shown on this page. 
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Blueprints for Your a 
Home Workshop 
UR blueprints can be obtained for 25 
cents a sheet. In some cases there 
are two or three sheets to one subject. 
The blueprints are complete in them- 
selves, but if you wish the corresponding | | a 
back issue of the magazine in which the aes 
project was described in detail, it can be ; 
had for 25 cents additional so long as 
copies are available. Other subjects be- 
sides those below are to be had; send a 
stamped envelope for the complete list. 5 
Popular Science Monthly, ~~ . —— 
250 Fourth Avenue, New York wf ints 
Send me the blueprint, or blueprints, I have 
underlined below, for which I inclose........ 
. era dollars................cents 
’ Described , 
No. Title inIssuesof Price | 
1. Sewing Table Feb» (22 25e i. 
. Smoking Cabinet ar, °’ ic eels, 
$. Kitchen Cabinet *May, °22 25c ie: re wn 
4 15. Workshop Bench Jan., ’23 25c 
27. Kitchen-Cabinet Table Oct., °23 25c 
30. Tool Cabinet, etc. Jan., °24 25c m 
, Simplifi case ea ‘ Cc E PB ‘anna ae 
R or a een Chest of Drawers $Feb., 25 25c | menter or designer, ‘you'll ‘find % 
tics anoopes —_— = ’ | the lathe indispensable. 2 | 
| 44-45, PirateShip Model *Feb., '26  50c Pine 8 Be 
Sea = 2 & | ea 
c Saili ac e uly, ’ c ; ‘ . i Ett 
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7 Model, 18 in. long hull Dec., "27  75c = 4| Substantially constructed from a, 
77. Simple Pier Cabinet and oa oa > ‘ Page “~ 
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Maydole 


Hammers 


for every Home 


Workshop---- 


Whether you build a house, a 
model airplane, make a fireplace 
screen or fix the car, there’s a 
Maydole Hammer that exactly fits 
vour needs. 


‘The heads are press-forged from 
the finest tool steel obtainable; the 
handles are carefully shaped from 
clear, second growth, air dried 
hickory and put into the heads 
“for keeps.’”’ Every one has the 
remarkable Maydole “hang.” 


Maydole makes more than 30 dif- 
ferent kinds and styles, a hammer 
for every trade, every kind of work. 
Ask your dealer to show you the 
style and weight you prefer. Write 
us for a free copy of Pocket Hand- 
book 23 “B.” 


aydale 
Hammers 


The David Maydole Hammer Co. Norwich NY 


2417 
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Furniture Polishing Secrets }. 
How to Restore the Glow to Dull Looking : 


Antiques— Removing Spots and Rings 


By R. C. STANLEY, Expert Furniture Restorer 


FTER a piece of old furniture has 
been oiled and waxed, as suggested 
in the article on refinishing an- 

tiques in the November issue, the grain 
of the wood, especially in dark wood, 
may appear white. This is nothing to be 
discouraged over; it proves that the 
grain has been well filled with the wax, 
as should be the case. 

“White grain” is easily eliminated by 
rubbing the piece down with either raw or 
boiled linseed oil or with a good furniture 
polish. Polishing does not remove the 
wax from the grain. 

There are also times when wood that 
has had undue exposure to the weather 
will look “sick” and lifeless after it is 
oiled. The life, or deep luster, which the 




















r 








































Fig. 1. Applying clear varnishtog | 
rubber made of cloth for use ing | 
modified French polishing process. 


| 
told in the November issue. 

If a highly polished surfag 
is desired, the polish 5 
carried to a finish by sanding 
lightly with No. 00 sand. 
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Fig. 2. How a cabinet scraper is sharpened by slightly 
turning over the edge with a burnisher or any nail set. 


wood should have, may be restored by 
a modification of the French polish. 

To apply this polish, make a rubber 
(large enough not to cramp the hand) 
from cotton cloth and apply a good 
grade of clear varnish to the rubber with 
a small brush or swab as shown in Fig. 1. 
With the finger tips or a very small brush 
or swab, add a few drops of raw linseed 
oil to the center of the varnish already 
applied. Then rub the wood with a cir- 
cular or across-the-grain stroke. Repeat 
the application of varnish and oil as 
often as necessary and rub well until a 
good coat of varnish has been applied. 
It will be noted that the fine color is 
returning to the wood because, with the 
aid of the oil, the varnish is being rubbed 
into the wood instead of onto it. 

When the color has been restored, time 
must be allowed for the varnish to dry, 
and the presence of the oil will probably 
prolong the process. When dry, the piece 
will appear cloudy because of the oil. 
This cloudiness may be removed by rub- 
bing with wood or denatured alcohol. 

If a dull rubbed natural wood finish is 
desired, the piece should be sandpapered 
with No. 0 or 4% sandpaper, then rubbed 
down well with No. 0 steel wool (this will 
remove some of the varnish but not the 
restored color), and waxed and rubbed as 


paper the first coat of oil and 
varnish, after the alcohd| 
rub; then adding two or mor} 
coats in the same manner, treating all 
coats alike except the last, which is given 
only the alcohol treatment and a thorough’ 
rubbing with a good furniture polish a 
polishing oil. 

The French polish does not change the| 
color of the wood; it merely brings out! 
the natural color and shows it to best! 
advantage. In many instances, however, 
it is desired to make a walnut or mahog. 
any piece darker (Continued on page 113)| 
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Fig. 3. A homemade wooden clamp for join- 
“ing frames. It is shown in use on page 113. ‘ 


—— 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, _See page 12. 
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| Oil Burner Improved 


with Baffle Plates 
By GrorGE FULLER 
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Diagram showing the baffle plates in place 
and a larger view of the baffles themselves. 


YEAR or more ago I had one of the 
best oil burners installed in my home. 
After some use I realized that the boiler, 
like most home boilers, could not absorb 
all the eat which the oil gave off in burn- 
ing. A large part of the hot gases went 
rapidly up the stack. 

The most promising remedy seemed to 
be some system of baffle plates. Natural- 
ly, the size of the baffle plates I could use 
was determined by the width of the 
furnace door. The heat was too much for 
thin steel, so I tried 34-in. pressed asbes- 
tos. While the disks in the upper part of 
the furnace stood up, those nearest the 
flames would crack after a short time. 
Finally I used thin cast iron, which ap- 
pears to be satisfactory. 

I threaded a strong chain through the 
holes in the upper section of my furnace 
and hooked it together at the top, making 
aloop. Then I made a 14-in. rod, thread- 
ed at one end and with a hook at the 
other end to engage the chain loop at the 
top of the furnace. Three disks about 15 
in. in diameter were placed on the rod in 
the furnace and held apart by pieces of 
pipe. The disks and spacers were held in 
place by a nut. Two disks, I discovered, 
gave almost as good results as three. It 
is best to keep the bottom disk at least 
6 in. away from the flame level. 

The baffle plates throw the hottest 
gases to the sides of the furnace, where 
the heat is absorbed by the water. In 
addition, I believe the gases swirl around 
more when they reach the upper sections. 

This apparatus has been thoroughly 
tested and has been commended highly by 
one of the oil-burner manufacturers; in 
fact, the company has suggested the 
installation of similar apparatus with 
necessary variations in at least fifty 
homes from New York to Florida. 

With the same average temperature 
outside, I found that in the morning the 
steam showed at any particular radiator 
in from twenty to twenty-five percent less 
time when the disks were used than when 
ey were not used. As my furnace is new 
and fairly efficient, the apparatus might 
Save more in some less modern plants. 
The annual saving in oil represents many 
times the small cost of installation. 
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We want every 
reader of ~ 


Popular Science 
to get this book 


~ Fovery man who uses edged tools will find in 


a this new 40-page illustrated booklet “‘How to 
Sones . Sharpen Wood Working Tools,” real helpful infor- 
for your mation on the art of sharpening edge tools. Out of 
a : the background of long experience and full knowl- 


DRAW KNIVES edge Emanuel E. Ericson has written a book that 
CABINET SCRAPERS earns a place in every man’s tool box. 


La ae 'S  @Sign and mail the coupon below and we will send 
se Se you a copy free. If you have 
KNIVES Registered Trade an interested friend let’s 

. fer Seon Oa ids have his name. We will be 

Property. glad to send one to him too. 


REG. U.S. PAT. OFF. 


SHARPENING STONES 








THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 
Send me the 40-page booklet ‘‘ How to Sharpen Wood Working Tools.” 


Name 








Address a 
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For This 9"x3' New Model South Bend 
Back Geared Screw Cutting Precision Bench Lathe 


Weighs 
375 lbs. 
Price 


$155 





Here is the greatest Lathe Value ever offered. A Uni- 
versal Tool of highest quality and accuracy—one that will 
work metals of all kinds—cast iron, wrought iron, steel, 
aluminum, brass, bronze, 
hard rubber, and wood in pattern making. 


copper, monometal—also fibre, 


Note the Many Kinds 
of Work It Will Do 
With this Lathe you can: 
—Machine Armatures 
—Make Bushings 
—Reface Valves 
—Machine Pistons 
—Undercut Mica 
—Cut Threads 
—Bore, File, Drill, Turn, 
Face, Grind, Polish, and 
do hundreds of other jobs. 
SPECIFICATIONS 
9%" x 3’ Back Geared Screw 
Cutting, swing over bed, 91"; 
distance between centers, 16%”; 
width of belt cone drive, 1’’; length 
of bed, 3ft. Power required, 3 h.p. 
Shipping weight, 375 lbs. 


® FREE with Each Lathe! 


Complete Book of Instructions, Countershaft and Equipment 


It is as easy to learn how to run a Lathe as to 
learn to run a car. The operator soon becomes 
proficient, especially if mechanically inclined. With 
each South Bend Lathe we send most complete 
book of instructions, telling just how to do all 
kinds of work on the Lathe. 


Prices of Other Sizes of 9" Junior Lathes 


Distance Between Down Monthly 

Size Centers Weight Price Payment Payment 
9"x2%’ 1lin. 350lbs. $150.00 $30.00 $12.00 
9"x31%4’ 23in. 400lbs. 160.00 32.00 12.80 
9"x4’ 29in. 425lbs. 165.00 33.00 13.20 
9"x414’ 36in. 450lbs. 170.00 34.00 13.60 


Write for FREE CATALOG and 
Booklet No. 23 


Booklet No. 23 tells all about this unusual South Bend 
Lathe now priced at only $155. Also shows same Lathe with 
2%, 3%, 4 and 4% ft. bedsin 
bench and floor leg types. Free 
Catalog shows 96 types and sizes 
of New Model South Bend 
Lathes from the 9" swing to 24" 
swing. 


SOUTH BEND 
LATHE WORKS 


468 E. Madison St. 
SOUTH BEND, IND., U.S. A. 
New York City: J. E. Beggs Co., ~ 
183 Centre St, 


Lathe Builders for Twenty-Two Years 
—42,000 South Bend Lathes in Use. y, 


—_ 
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their own use— or to sell 
at money-making prices. It’s 
easy, fascinating. -Only ordi- 
nary tools needed. We furnish 
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A Spring Winding Tool 


HE spring 

winding tool 
illustrated can be 
quickly and cheap- 
ly made and will 
give complete sat- 
isfaction. It con- 
sists of two pieces 
of machine or tool 
steel of about the 
width of standard 
lathe tools and of 


a 






TOOL <q MANDREL 
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Z oil 
TWO FRICTION BLOCKS 
Tool post guide for 





The Midget 
“‘Five-in-One’’ Slide Rule 
| a combination Mannheim, Polymet- 


nation of whole ons, 
is. Gives 

root and , also Logs, Sines 

and Tangents. ade of aluminum with 
po ks CT 3 at in, Ae. 
\° ice 

ith instructions 1 Leather Case 
60c extra, Sent C.O.D. jired. Cat- 
alogue Free. Gi N DE RULE 









plans, instructions, parts. 
Works all assembled, ready to 
install, as low as $1.65; others 
with chimes at all prices. You 
make the case, or simply as- 
semble knock-down parts. 
Cash-in on the demand for 
craftsman-built Mantel Clocks, Ban- 
jo Clocks, ather’s Clocks. 
Here’s a hobby that PAYS—in 
pleasure, in ownership and in 
spare-time or full-time PROFITS! 
Write for FREE Catalog and Special Blue Print Offer 


AMERICAN CHIME CLOCK COMPANY 
1691-A Ruffner St. Philadelphia, Pa. 
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12 Sear of all kinds. fend « 
quiries. 2 
Write for Catalogue 214 

CHICAGO STOCK GEAR WORKS 

105 South Jefferson Street Chicago 
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winding spring wire, 


a height to suit 
the tool post. The upper and lower ge. 
tions have a V groove, from 1% to ¥, jn, 
deep, planed the entire length. Any tep. 
sion desired on the wire is obtained by 
tightening the tool post screw.—H.LYW, 





Holding Flat Form Tools 


LAT forming tools of varying thick.| 

nesses may be held in the tool holder 
illustrated with equal security. It js 
simply two square pieces of steel with a 
pilot-ended set 
screw in one of 
them, and a shoul. 
der planed for the 
tool in the other, 

It would usu. 
ally be used o 
the larger lathes 
for forming heavy 
work, and, of 
course, should be 
made as rugged as 
the tool post will 
allow.—G. A. L. 


PILOT-ENDED 
SET SCREW 


TOOL 





‘TOOL PosT 


How the tool holder 
is made and used. 





‘This Helped in My Work” 


(Continued from page 94) 


heid on the miller arbor and gripped be- 
tween a pair of cutters, a method familiar 
to toolmakers.—O. S. MarsHALL. 


O PROTECT the spindle hole of 

small, or even large, lathe chucks, the 
handle shown in Fig. 4 will be found ef- 
ficient. The writer has three in use. The 
handles, after being screwed into the 
chuck, can be placed through holes bored 
in a shelf, thereby holding each chuck 
in place.—FRrank N. CoakLEy. 


HE quick-change punch and die holder 
shown in Fig. 5 is one that I devised 
and have found after long tests to save 
time and stand up well under hard use. 
Let us look at the die holder. Two drill 
rod pins project into the central hole as 
far as the depth of the groove in the die 
block. We drop the die block into the 
holder and turn it until the pins are in 
line with the two slots. The die block 
drops down and the pins will come in line 
with groove; a half turn either way locks 
the block in place. Needless to say all 
parts must be a nice fit. 
The punch works on exactly the same 
principle. An automatic dog or gage 
should be used on the press treadle s0 














there will be no chance of the machine 
starting while the operator is changing 
diés.—ALBERT E. Birp. 
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Mounting Lathe Work 


(Continued from page 92) 


























Diagrams to illustrate the difference between 
static and dynamic balance in setting up work. 


at rest while we intend to have it balanced 
while it is being spun, we are adjusting it to 
conditions which may not exist at all while it 
is being worked. The “real” or dynamic bal- 
ance may be the same as static balance, but 
the chances are that they are not. 

The main reason why the engine in your car 
runs without the vibration of the ancient 
chariot of ten or even five years ago is that the 
crank shaft of the new engine is dynamically 
balanced. It is true that the lathe spindle as a 
rule runs much more slowly, but the unbalance 
as a rule is also enormously greater. As against 
fractional ounces in the crank shaft, there are 
often many pounds of unbalanced weight in the 
work in the lathe. 

If you wish a practical demonstration of just 
what the difference in the two kinds of balane- 
ing means, you can make the experiment 
shown in Fig. 4—unless you are satisfied by 
merely studying the drawings. All you need is 
a foot or so of slender rod, say drill rod, a, and 
two steel blocks b of equal shape and size, made 
as shown so they will “‘dovetail’’ over each 
other, and each fitted with a set screw c so it 
can be held in any position along the rod a. 

With the blocks placed opposite each other, 
whether in line as at A, or apart as at B, the 
rod and blocks will be practically at rest in any 
horizontal position. There will be no difference 
whatever between A and B. There is a very 
great difference in the behavior of the two set- 
ups, however, when the shaft is placed in the 
drill press, for instance, and the spindle 
started. Arranged as = (Continued on page™110) 





























Figure 5 shows what happens when a set-up like 




















B, Fig. 3, is used instead of one like Fig. 6. 
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for HIS Christmas! 
ATKINS 2: SAWS 


ees A GIFT He 
Will Always 


Remember 


See for HIS Christmas gift 
at YOUR Hardware Store! 


You'll find, in an attractive 
holiday box,’ ATKINS No. 400 
Hand Saw of ‘‘Silver Steel,’’ 
known as ‘“‘the finest saw ever 
made,’’ ready for a lifetime of 
saving work and money—the 
best gift for the real man. 


ATKINS ‘‘Junior Mechanic’ 
—a saw made for home use 
that any boy will appreciate 
and treasure—is also ready for 
you in holiday packing. 

Give a useful gift—ATKINS*name on 
the saw blade shows it’s the best 
choice you can make. ATKINS Saws 
should be at YOUR Hardware Store; 
if not, write us and we will tell you 
where to get them. 



























“Saws in the Home’’ has dozens of helpful 
suggestions for making things at home, and 
shows the best tools to use. ‘Saw Sense’” 

















oe j tells about saws and their care. Both sent 
a FREE—just mail us coupon below. 
if E. C. ATKINS & CO. Es. 1857 @ | 
: i | 428 So. Illinois St., Indianapolis, Ind., U.S. A. | 
f of 1 Leading Manufacturers of Highest Grade Saws for Every Use; Saw Tools, Saw | 
Py Specialties, Plastering Trowels, Machine Knives, Grinding Wheels and Files, 
€ 3 Please send me your Free Books, “SAW SENSE” and ' 
z “SAWS IN THE HOME.” 
q 
ib. '6 6:6 0B 000d 60.06 0% 60 00 09:05 80/00 6.6 56 9-0 ie ai0.w melee ee ae I 
j MAGES «5.5 55.0s:ve0s 00 00 06,08 00:00\00.46\00/56ii0l8% pe ely oly eikg Wieenae nn 
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He watches a Nowin- ROOP 


PRESS COUNTER 





It’s ‘‘blind work” at any ma- 
chine where the record of out- 
put isn’t in sight. Your 
workman needs his eyes wide 
open—fixed on his record— 
on a Veeder-Root Counter. 
Then, he sees where he stands 
on production hour-to-hour. 
He governs his work to get 
more results. 


Point to this Dial VE | 
when you ask the workman for 
more production from his press. 
Point to the dial, and the amount you 
expect it to register. Ask for a defi- 
nite, measured increase and see it 
recorded on the Counter! 

The VeEpER-Root Press Counter 
shown above counts reciprocating move- 
ments, to record the output of any type 
of press or metal-stamping machine. Sets 
back to zero by turning knob. Price, 


$10.50 (list). Ask for special Press Coun- 
ter circular. 


The small Revolution Coun- 


ter below registers one for a 
revolution of a shaft, recording a 
machine operation, or product. 
Though small, this counter is 
very durable; its mechanism 
will stand a 
very high rate 
of speed, mak- 
ing it especi- 
ally suitable 
for light, fast- 
running ma- 
chines an d 
most adapt- 
able to experi- 
If run backward the 
counter subtracts. Price, $2.00. 
(Cut 4/5 size.) Small Rotary Ratchet 
Counter, to register reciprocating 
movements of small machines, also 
$2.00. 
Our brown book shows in- 
struments that “count 
everything on earth.’’ See 
them—by sending for the 
book. 
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Tool to Aid in Cleaning 
Machine Fixtures 





Combination brush and scraper used for 
cleaning drill plates and machine fixtures. 


RILL plates and similar machine fixtures 
often accumulate hard spots of caked 
grease that cannot be removed with a brush. 
One machinist made it a practice to keep a 
piece of tin handy for scraping the surfaces 
clean, finishing off with a brush, but the tin 
would be mislaid sooner or later. He then 
conceived the idea of attaching a scraper to 
the brush, as shown above. 


Quick Way to Space Holes 


HEN absolute 

accuracy is not 
essential, the meth- 
od of marking off 
holes illustrated in 
the accompanying 
photo will be found 
quick and conven- 
ient. 





The work shown .~ 
is a collar, which is How the collars were 
to be marked for five marked for drilling. 
‘“*‘tommy’”’ holes. 


After chalking the bench plate well, I described 
a circle slightly larger than the collar, divided 
it into five parts, and marked five radial lines. 
All I had to do then was to lay each collar 
within the circle and pencil mark the five posi- 
tions, after which I center punched the pieces 
ready for drilling —ArtHur KENDALL. 


Mounting Your Lathe Work 


(Continued from page 109) 


at A, the rod and blocks spin smoothly, no 
matter how high the speed may be; but with 
the blocks placed apart, a heavy vibration sets 
in as soon as the spindle begins to turn. This 
vibration increases with the speed until the 
rod is visibly distorted two ways as at D. 

It will be understood now why the casting of 
Fig. 3 is balanced right at A, and wrong at B. 
The fact that the casting is stiff does, of course, 
make a difference, but it does not do away with 
the fact that the weight is wrongly distributed 
at B. So long as the spindle is revolved slowly, 
as when the lathe is run through the back 
gears in turning the large outside diameter, 
there is, indeed, balance, because the work is 
balanced for gravity. It is not, however, bal- 
anced for centrifugal force, so that when the 
spindle is driven at high speed in boring the 
internal diameter, the hole will be both oval 
and out of center, as may be seen from Fig. 5, 
in addition to being tapering and at an angle 
to the faceplate, as at C in Fig. 3. 

A good way to balance the part in the second 
position by using the same weight is demon- 
strated in Fig. 6. A piece of large pipe, a, 
turned square at the ends, is used to block up 
the counterweight. The weight must be rigid; 
if necessary, it can be strapped to the casting 
to resist the centrifugal force tending to move 
it outward. 


The third article in this series will 
appear in an early issue. 
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A Big B in! 
ig Bargain! 
A practical 14-inch band saw for 
home or small shops. Does every- 
thing any band saw will do—power- 
ful, speedy, accurate, compact, safe 
to work with. Complete with 
guards, $75—add $19 for motor 
and belt. 
Put the Workace Band Saw to work for 
you. It will pay for itself in time saved 
d high quality of work done. It will 
pe oo you a life time of practical service. 
Ask about easy terms. 


Send today 


Write today for full description of the 
Workace Band Saw and other Wallace 
machines. 


J.D.WALLACE & CO. 


Wilcox and California Avenues 


Chicago, Illinois 


BIG MONEY 


and a Barrel 


of FUN! 


First-Class Saxo- 
phonists make big 
money and the work is 
easy and pleasant. You 
might easily become a 
wizard like Tom Brown 
or a great record-maker 
like Clyde Doerr or 
Bennie Krueger or 
Joseph Smith. $100 to 
$500 weekly is not un- 
usual for such musi- 
cians to earn. 





























CLYDE DOERR 
Famous Buescher 


BUcscHeR. Saxophonist 
Y ou can hear him ‘‘on the 


i 5 air’ and on Victor and 
TRUE TONE Cameo Records 


Saxophone 


The Buescher — is the easiest of all 
instruments to play. You don't have to be ‘“‘talk 
ented.”” Besides being easy to play, we make it easy 
to pay for a Buescher Saxophone. Play and earn 
while you pay. 

Only a Buescher gives you these extra features: 
Snap-on-Pads, greatest improvement, easy to re 
place, no cementing—Patented Automatic Octave 
Key—perfect Scale Accuracy—convenient key 
arrangement. 

6 Days’ Trial on any Buescher Saxophone, Cornet, 
Trumpet, Trombone or other instrument. Mentien 
instrument in which you are interested for fre 
Illustrated Literature. 


Buescher Band Instrument Co. 
2639 Buescher Block (492) Elkhart, Ind. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 
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How to Use Kalsomine 
(Continued from page 78) 


plaster; if it has some gloss, wash it down with 
hot water and a washing powder or sal soda to 
cut the surface a bit and then size it. 

Old walls that are very dirty should be washed 
before the application of kalsomine, or the 
kalsomine will loosen the dirt, which will be 
smeared around, making dark streaks in the 
finish. Sometimes it is easier and cheaper to 
apply a coat of flat paint than to wash a very 
dirty wall. ; 

Any holes or cracks in the old walls should 
be cut out with the putty knife to remove 
loose edges. Undercut the edges so the filling 
will wedge itself in place. Wet the cracks or 
holes with water and fill with a patching plaster 
or with ordinary plaster of Paris, smoothed 
over witha putty knife or soft wood paddle. 
When dry, coat the fillings with shellac to stop 
suction. 


ARIOUS sizes are suitable’ for kalsomine 

finishes, but glue size is most commonly 
used. It is made by soaking flake sizing glue— 
say a pound—in a little cold water overnight. 
In the morning add one pail of hot water and 
stir the glue until dissolved, or work it with 
your fingers. If you are not sure that the glue is 
of a good strong grade, use a little less water. 
Some like to add also about a pint of table 
vinegar to make the size penetrate better. 

Apply this size freely to the walls and ceilings 
with a kalsomine brush, taking care to catch 
up any runs or puddles in the corners. Let it 
dry at least overnight and longer if possible. 

If a varnish size is wanted, make it by mix- 
ing together equal parts, by volume, of first- 
class floor varnish and turpentine. Then add a 
handful of fine pumice stone to give it a 
“tooth.” Some like to add also a little flat 
paint to give color and thus help hide the 
surface to a limited extent. 

Prepared kalsomines are sold in five-pound 
and larger packages. On an average one pound 
will cover about 100 square feet. Consequently, 
a five-pound package will cover with one coat 
an average room about ten by twelve feet with 
the usual eight-foot-six-inch ceiling height. 

Follow the directions on the package in mix- 
ing the kalsomine. They may call for hot water 
or for cold. Lukewarm water is better for the 
so-called cold water kalsomines. If the direc- 
tions call for boiling water, be sure to have it 
boiling hot, not just warm. 


NE of the first-class kalsomines is to be 

mixed in the proportion of four pints of 
boiling water to five pounds of the dry kal- 
somine. The water goes into !the pail first in 
all cases of dry pigment mixing, and the dry 
pigment is then poured a little at a time into 
the water while the mixture is stirred well. 
Then, after dissolving, the kalsomine is allowed 
to stand until cold. 

Such a mixture will be about as thick as 
cream when first prepared. It should be 
strained through cheesecloth while hot. When 
cool it will be thicker. It will “jell,” as they 
say, and is ready to be brushed in that condi- 
tion when the walls also are cold. In hot 
weather any kalsomine with a glue binder, if 
used in the cold jell condition, is apt to run or 
sag because of the heated condition of the 
walls. In order to avoid that trouble, it is 
best tofuse the kalsomine while it is still warm 
and before it has jelled. 

When you want to mix two kalsomine colors 
together, it may be done while they are in the 
dry powder state or by mixing each color 
separately and then adding one to the other. 
Keep in mind that you cannot tell what color 
kalsomine is until it has been applied and is 
dry. It looks darker while wet than when dry. 
By mixing a little of the second color into the 
first, dipping a piece of cardboard in, and dry- 
ing it over a stove or other source of heat, 
(Continued on page 112) 
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TAKE IT FROM THE JUDGE 





WILL YOU HELP ME 
PICK A USED CAR? 


YOU DONT 





WHEN YOU BUY HERE- 
5 DAYS DRIVING TRIAL 

30 DAY GUARANTEE 

PRICES PLAINLY MARKED Ay 










































NUSUAL values in used cars—new in appearance, young 
in service— await your inspection in the showrooms of 


Studebaker dealers. 


Get the protection of the famous Studebaker Pledge—5 days’ 
driving trial on any used car you select, 30 day guarantee on 
Certified Studebakers, and all prices plainly marked. Buy 
where you Know you will get dollar-for-dollar value in your 


used car! 


Secrets of Used Car Buying—In this FREE book! 


Send the coupon below for a valuable free book, 


“How to Judge a Used Car”. Experts who 
have spent years gaining their infor- 
mation tell you, in thirty-two inter- 
esting pages of money-saving 
facts and pictures, trade 
secrets never before 
made public. After read- 
ing this free book you’ll 
know what to look for and 
what to avoid. You’ll recog- 
nize the points of real value in 
the used car you select. This fund 
of used car information, ‘‘ How to 
Judge a Used Car,” will be sent to 
you immediately on receipt of this 
coupon. Fill it in at once— mail it to- 
day! 2c may save you $200 on your 
used car! 














Pledge to the Public on 
Used Car Sales 


Every usedcarisconspicuously marked 

1 with its lowest price in plain figures, 
and that price, just as the price of our 
new cars, is rigidly maintained. 






















All Studebaker automobiles which are 
sold as CERTIFIED CARS have been 
properly reconditioned, and carry a 

guarantee for replacement of 
defective parts and free service on ad- 
justments. 


















Every purchaser of a used car may 

3 drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on = purc’ of aay, other ene So 
stock—new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) 

a 


© 1927 The Studebaker Corporation of America 














Dept. 161, South Bend, Indiana 


THE STUDEBAKER CORPORATION OF AMERICA 


Please send me my copy of your valuable free booklet, ‘How to Judge a Used Car” 
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PLASTIC WOOD? 


Reg. U.S. Pat. Off. 


When the drawer handle comes off will 
your wife call on you, send for a cab- 
inet maker, leave it loose, or replace it 
herself with Plastic Wood? 

It’s easy to fix it—just fill the old hole 
with Plastic Wood, force in the screw 
or handle, and allow to harden. For 
Plastic Wood is real wood in putty 
form that comes in air-tight cans and 
dries hard and fast. It sticks where it 
is put, when hard can be worked with 
tools, and takes paint, varnish or 
lacquer perfectly. It is the product of 
a thousand uses, for carpenter, handy 
man, or child. 


PLASTIC 
WOOD 


[Reg. U. S. Pat. Off.] 


White Waterproof Tile Cement 


For the bathroom, when tile or porcelain 
splits, cracks open up around the tub or 
tiles, or a fixture comes loose, Plastic Wood 
White Waterproof Tile Cement is of im- 
mediate value. It will hold broken pieces, 
seal cracks, is waterproof and greaseproof, 
and dries to a hard flat white. At the same 
prices as Plastic Wood. 


Plastic Wood Solvent 


For thinning Plastic Wood, which may 
have hardened in the can from frequent 
opening, cleaning hands or tools, or for 
softening it when it hardens too rapidly for 
working, use Plastic Wood Solvent. At 
your dealer’s, in 25 and 50 cent cans. 


Handles Hardens 
like into 
Putty Wood 
1 Ib. $1.00 X% |b. 35 cts. 





At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
311 Bolivar Street Canton, Mass. 











How to Use Kalsomine 


(Continued from page 111) 


color. Strain the mixed kalsomine while warm. 

It is in the brushing that amateurs are most 
likely to get into trouble with kalsomine. This 
is because they are likely to try to brush it out, 
to stretch it out, like oil paint. A good kal- 
somine brush of the standard type or of the 
Dutch type is necessary, and it must be dry 
when you start to use it. A wet brush is too 


soft and flabby to work well. 


Kalsomine should be flowed on freely and 


brushed as little as possible. Flow it on evenly, 


keeping the brush well filled. Take up a brush- 
ful, apply it to about one square foot, and let 


it alone. Follow with another brushful and 


join up the second patch with the first with a 
light stroke or two, using the bristle tips. Then 


let it alone. Do not go back to the first patch. 
Repeat this action until the surface is coated. 


Use semicircular strokes. Start at the upper 
left-hand top of the wall and carry a stretch 
After 
reaching the bottom, return to the top and 
carry down another stretch. Coat the ceiling 


down the wall about one yard wide. 


first and use the same method. 

As a rule only one coat of kalsomine is ap- 
plied. A skillful brush hand can often “‘top- 
over,” as it is called, with a thinner second 
coat after the first is dry. Sometimes it is 
necessary to apply a second coat of size on top 
of the first coat of kalsomine before topping 
over. The trouble is that the application of a 
second coat is apt to lift the first coat and re- 
veal the bare wall unless the correct brush 
action is used—thin kalsomine and light strokes 
with the tip of the brush. Where good cover- 
ing has not been gained, it usually is best to 
wash off the first coat and try again. 


The finishing of walls with kalsomine 
in two- or three-tone effects is another 
story and will be discussed by Mr. Van- 
derwalker in an early issue. 


Caustic Soda Found an Aid 
in Gluing Several Woods 


TRONG glued joints can be obtained. by 

treating with caustic soda certain species 
of wood which otherwise frequently produce 
weak or inferior joints, according to experi- 
ments made by the Forest Products Labora- 
tory of the United States Forest Service. Joints 
of hard maple, yellow birch, white oak, red oak, 
red gum, black cherry, basswood, and osage 
orange wood treated with caustic soda showed 
a decided improvement. 

A ten percent solution of caustic soda gave 
the best results. The wood surfaces to be 
joined were brushed with the solution and 
after ten minutes were wiped with a cloth to 
remove any excess. They were then allowed 
to dry before being glued. 

In tests of hard maple glued with animal 
glue, the shearing strength (measure of the 
capacity of wood to resist slipping of one part 
upon another along the grain) of a piece of 
untreated wood glued under favorable condi- 
tions was 3,110 pounds, as compared with 
1,570 pounds for an untreated piece in which 
“starved” joints were manifest, and 3,250 
pounds for a piece treated with caustic soda 
solution, but glued under the same starved- 
joint conditions as gave a result of 1,570 
pounds for the untreated wood. 

Osage orange wood treated with caustic soda 
and glued with casein glue showed a shearing 
strength of over 3,000 pounds, as compared 
to a shearing strength of only 294 pounds 
exhibited by the joints of untreated wood. 

Just why treating certain woods with caustic 
soda increases their joint strength when glued is 
not known. Evidently the caustic soda changes 
the surfaces of the wood fibers in such a way 
as to cause the glue to stick more firmly. 


Tonsillitis, 
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CAMPBELL’S 


INFRA-RED RAY 


LAMP 


Have You Some 





Troublesome Ailment? 


You wi 


be greatly surprised when you learn how 


Infra-Red Rays relieve congestion or troubles causing 
aches and pains in the body. The Campbell Infra 
Red Ray Lamp concentrates a mild beam of Infra. 
Red Rays upon any part of the body. : 
These rays penetrate deeply into the tissues. Ag 


they 


netrate they create an active circulation of 


the blood. Most ailments are due to congestion— 
relieve the congestion and you relieve the ailment, — 
Nature herself does the healing by active, normal 


blood circulation. 


Why Suffer Needless Pain? 


If you or some one in your home have a troublesome ail- 
ment, a lamp like this is a blessing. May be used — 
by anyone. Entirely unlike ultra-violet or X-Ray, 
tively cannot sunburn or blister. 

Relieve bronchial trouble, Neuralgia, Neuritis, Sinus 
trouble, Catarrh, head noises, Asthma, Ear trouble, 
Rheumatism, Hemorrhoids, Prostatitis, Gall-Bladder, 


Lumbago and many other ailments with 
soothing Infra-Red Rays. . 


Let Us Send You 
Our Book on Infra-Red Rays 


We have an interesting book on the use of Infra-Red 
Rays which we shall be glad to send free to any reader 


upon request. 


Our book quotes leading authorities as 


well as users of our lamp. Full directions for use, how te 


order, our home trial offer, etc., are also explained. 


Infra-Red Rays have brought such wonderful results 


for others you are sure to be interested. Write today 
for our book telling more about it. 


THE WILLIAM CAMPBELL COMPANY 
1041 Union Avenue 


Alliance, Ohio 











SANTA MARIA 


correctly. 





Size--26 in. long, 26 in. high, 


12 in. wide 
Hull is completely asse 
paint. All sails, shields and flags are fully pic- 
ture decorated in beautiful colors at NO - 
TRA CHARGE. Only manufacturer offering ¢ 
completely assembled hull. 


Complete instructions furnished with <iag 
also colored picture to enable you to finish 


Make Them For 
Your Friends— 


Cash In On 


Big Profits 


It’s easy to make a SANTA 
MARIA or MAYFLOWER 
model sailing ship to orna- 
ment Living Room, Den or 
vacant corner. 

mbled, ready to rig and 


No carpenter work necessary. A few hours of 
wonderful pastime will rig and paint either 


Plus a smali parcel post charge. 
Send check or money order and 
mention ship you desire. Entire 


satisfaction guaranteed. 


1637 MASCHER & 
TURNER STS. 


GIFT CRAFTERS wuiitcctrines 











HB PAINT 


QUICK, EASY PROFITS! 


Practically no investment. 
Small space required. Steady 


demand and 


BIG PROFITS re- 


finishing autos, furniture—painte- 


ing houses and barns with HB quick 
does the work 


QUICKLY PAYS 
FOR ITSELF- 
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Facer 
Furniture Polishing Secrets 


(Continued from page 106) 


her pieces with which it is to be 
to mittis must be done with the first applica- 
ine the penetrating wood dyes men- 
tioned in the preceding article (brown mahog- 
is best for walnut and dark mahogany for 
or hogany’ the other colors as recommended 
on the manufacturers’ labels) add enough of 
the required: color to the linseed oil, diluted 
as before, to give the wood the shade desired. 
Try it out on some unexposed part ot the piece 
to be sure it is the right tone. Apply this 
colored oil as a first coat and the wood dye will 
in with the oil, imparting a permanent 
oe which will take a rub finish. Carry out 
the finish as before. ; 

Boiled linseed oil diluted with equal parts 
of turpentine is excellent for al) wood except 
old curly maple, which it darkens too much. 
This is one wood on which gasoline or benzine 


should be used, in the proportions of one part 


























Fig. 4. Wedging up one joint of a-small pic- 
ture frame in a simply made wooden clamp. 


linseed oil to three parts of the other. These 
liquids are highly inflammable. 

A great number of antique pieces are found 
which have black spots and rings on their tops. 
Some would rather have these marks, while 
others will not have them at all. 

If it is desired to remove them, proceed as 
suggested in previous articles as far as the first 
coat of oil. After this is dry, use a cabinet 
scraper to scrape out the spots and enough of 
the surrounding surface so that the scraped 
places do not show as holes dug in the wood. 
Apply the diluted boiled oil frequently to the 
parts being scraped. After the spots are re- 
moved, apply the modified French polish 
described above to the places scraped, and 
finish as before. 
Cabinet scrapers should be burnished. 
First rub the edges on an oilstone until they 
are square across and a trifle crowned or con- 
vex. in the center. To burnish, use a nail set, 
regular burnisher, or other suitable tool. Fig- 
ure 2 shows the proper position of the bur- 
nisher in relation to the scraper. Burnish 
with a back-and-forth stroke. 

_ Various wooden clamps have been described 
la previous articles. Figure 3_ illustrates 
another. It is used to clamp up frames for 
nailing. The base in this instance is 1% by 11 
by 11 in. It is made to hold moldings up to 4 
inches in width. How the same clamp is used 
to hold 4 small frame is shown in Fig. 4. 
If, when the members of the frame are 
clamped up, the joints do not fit, a saw kerf 
may be taken from the joint on the diagonal. 


Mr. Stanley’s next and eighth article 
will deal with the repair of old chairs. 
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¥ Sent on Trial * .. *, 7 Only 10% Down 3 


N ideal Christmas Gift! Treat yourself or others to this real work- *) 
shop. Portable, electric, equipped to handle any job -you wish to 

make. Just what every handy man aude an electrically driven assem- 
bly of real wood working tools. Plug in your regular light socket, no 
transformers no additional set up expense. It is completely assembled 
and ready for real work. Our 10-day Free Trial gives you the oppor- 
tunity to see and use this Little Giant at our expense. Use the corner 
coupon now. 
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HOME MECHANICS EASY WITH THIS EQUIPMENT 


The Shop Complete consists of a Super-power Motor, an accurate 
Lathe (10"x34”"), a 6” circular saw which features the bevel, miter, side 
and depth gauges, a Tilting Table, Jig Saw, and all accessories for 
buffing, grinding, cleaning and all portable or stationary drilling and 
sawing. 

Blueprints and Craftscourse Free to Users. Under supervision of 

Master Craftsman Eugene oy S blueprints and_craftscourse 
iving complete information on home handicraft and details for making 
undreds of pieces of wood-work. This service Free to Up-to-Date 

Home Craftsman Shop users. , : 

Your own terms on purchase $10.00 down. Liberal discount for cash. 


} GUARANTEE! If upon receipt of the 
Up-to-Date Home Craftsman Shop you are 
not satisfied, without question every cent 
refunded and return express charges paid. § 4... este leita teil on 

2915S S. Wabash Ave., Chicago, m. 


OUR LITERATURE GIVES Manager, Dept. 28. Without any obligation, 
ALL DETAILS Say frost trial” dvge' Phesscittar Teco Scale 
course, also $10 00 down payment offer. 
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FULL PARTICULARS TO 


















































Theirast ride 








Tuere’s more than one reason why 
girls walk home. There’s more than one 
bachelor who wouldn’t have to stay 
that way if only some one would tell 
him about Sir Walter Raleigh. Oh 
well, for that matter, we’// tell him. It’s 
milder, men, a lot milder, and it will 
do a lot to make that strong old briar 
of yours fit to enter decent company. 


Y LIMITED OFFER ¥ 
(for the United States only) 
If your favorite tobacconist does not carry 
Sir Walter Raleigh, send us his name and 
address. In return for this courtesy, we'll 
be delighted to send you without charge 
a full-size tin of this milder pipe mixture. 
Dept. 182 Brown and Williamson 
Tobacco Corporation 
x Winston-Salem, North Carolina XK 











SIR WALTER 
RALEIGH 


Who discovered how good a pipe can be 











It’s milder 
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Replacing a Broken 
Window Pane 


Paste this Home Workshop Refer- 
ence Sheet, including the head 
above, in your scrapbook in the sec- 
tion marked windows. (Jan., 1929, 
POPULAR SCIENCE MONTHLY.) 


What are the steps in replacing a 
broken window pane? 


NOTH ING of equal size can more effectively 
give an air of general dilapidation to a 
room or to the exterior of a house than a broken 
pane of glass. The difficulties of resetting a 
broken light, however, need not deter anyone 
from attempting it. An old chisel, say 1 in. 
wide, and a putty knife are the tools needed. 
The only materials required are the glass, 
glaziers’ points, which are small triangular 
pieces of tin or zinc, and putty, all of which 
may be bought at any hardware store. 

1. Measure the size of the broken glass. 
Usually it will be of standard size and the 
space in which it fits is about )% in. larger each 
way to allow for ordinary variations in cutting. 
We will not consider cutting the glass, for if it 
is not a stock size it will be cut at the hardware 
store when the putty and points are bought. 
If the pane is not a stock size, you will have to 
pay for the jarger size from which it is cut. 
If the glass is 20 in. in either dimension, it is 
advisable to have it of double thickness. 

2. When all tools and materials are at hand, 
take out the sash and remove the cords by 
methods described in a previous reference 
sheet (Nov., 1928). Take the sash to an unused 
room if possible, but if you must work in a 
family room, spread newspapers liberally, for 
the old putty will fly as it is cut out. Lay the 
sash putty-side up on the table and with the 
chisel cut the putty away from the sash and 
the glass. If paint remover or hot soapy water 
is put on the putty and allowed to soak for five 
or ten minutes, the putty will be softened to 
some extent;but workmen seldom do this, for the 
same treatment will soften the paint of the 
sash, which should not be disturbed. Remove 
the broken glass and cut out the putty bedding 
left in the side or bottom of the rabbet. Be 
careful that the wood of the sash is not cut or 
splintered, or it will be hard to finish the putty 
smoothly. 

3. To be sure the glass will fit properly, try 
it by laying it in the rabbet, hollow side down. 
Every piece of ordinary window glass is slightly 
curved and if laid with the hollow side up, may 
break when the points are driven. If the glass 
is a little large, has a projecting point, or is not 
exactly square and does not drop into its place 
easily, do not cut the corner of the sash, but 
cut into the wood near the bottom of the 
rabbet, as at Z in the illustration on page 106. 

4. Be sure that the putty is as soft as it can 
be handled; if too sticky, temper it by rolling 
it in whiting or flour and work it in the hands. 
First “bed” the glass by rolling putty out into 
a thin sheet }¢ in. thick or less, as in Fig. 1. 
A rolling pin or bottle can be used to do this. 
Holding the glass as shown, with the inside 
face downwards, cut away an edge of the 
putty as at A to make a straight edge as at B. 
Place the edge of the (Continued on page 115) 








A Sensational Offer! 
Only $1.00 and you get 
thefamous21-Jewel Studebaker 
Watch direct from factory. Bal- 
ance in easymonthly payments! 

Lowest prices ever named 
= similar quality. You save 


% to 50%. DOWN 


21 JEWEL~Extra Thin 









The Insured Watch 


Ladies’ Bracelet Watches, Men’s Strap be 
Diamonds and Jewelry also sold on easy payme 
This company is directed by the Studebaker Family 
of South Bend, known throu oghout the world for 
th arters of a as of fair dealing. 100,00 
satisfied customers. = at once for full 
pertiemere of our omaha at rs) Studebaker 21- 
ewel Watches have 8 elicstenente— heat. 
isochronism and 6 positions. An insurance ‘Polley is 
given free—insuring the watch for your 


WRITE ™ FOR FREE CATALOG! 


copy of our beautiful, new, six- 
color ca wa ge px ree to new Art sending the « the on, 


in below magnificent, new uty cages 
jials. Latest “Testis in ey » green gold and sane 
-~4 Masterpieces of the 


gold effects. ts 
watc 
Special Offer: Watch Chain FREE 
To those who write at once for free Catalog we will in- 
clude particulars of our special offer of an exquisite 4 
Watch Chain free. yt. er is for a limited time 

only. Send coupon et fore it expires. 


Studebaker ‘Watch Co. L 
Directed by the Studebaker Family—thrve- fon 
quarters of a century of fd ny a 
WATCHES — DIAMONDS — JEWELRY 
Dest. B104 South ye . 
Canadian Address: Windsor, Ont. “ 


PPPPTTTTTTTrT ri rir treet 


' SPECIAL OFFER COUPON 


STUDEBAKER WATCH COMPANY 

oe _— berg a Indiana : 
Please Catalog of Advance |: 
Watch Fo ALN Rd of your $1 down offer } : 


0 Please send me Jewelry Catalog free. 
























Sport Bodies for Fords 


at FACTORY PRICESI 


This 

Model 

et $38, | 
Send 10c for Bookia 


A-10 Showing This 
and Other Models. 























AIRPLANE 








12-inch scale model of 

Lindbergh’s Spirit of St. Louis. 
Scientifically Gesigned se8% 
realistic. Rises from grome 

0 ft. oF 

sec: 


No too 
™. — = parts and full directions, postpaid 
) Satisfaction or money back. 
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Repairing a Window 
(Continued from pagz 114) 


ewhat less than 14 in. from the edge 

Reed scrape off the putty as at C; do this all 

around the glass as indicated at D. Lay the 

into its rabbet, press lightly until the sur- 

plus putty between the glass and the rabbet 

is squeezed out as at A of Fig. 2 and Fig. 3. 

This must be done cautiously or the glass 
maybe broken. = ; 

5. Place glaziers’ points as at B, Fig. 2, and 
drive them with the chisel held as indicated 
until they project just enough to hold the glass 
and allow the putty to cover them when it is 
“syn down.” There should be at least two 

ints on each side, and for a large glass 
they should be not more than 9 or 10 in. apart. 
Press the glass lightly as this is done and slide 
the chisel over the glass as at C, otherwise a 
blow from the chisel may break the glass. 

6. With the thumb, press putty into the angle 
between the glass and the sash as at B of Fig. 3. 

7. With a putty knife, “run down” the 
putty as at C of Fig. 3, making a smooth 
bevel. which will fill the corner as at D of Fig. 
2 and Fig. 3. A little practice will cure the 
first awkwardness. If the putty knife is moist- 
ened in soapy water, it will slip over the putty 
smoothly. ‘The corner of the sash at E, Fig. 
3, will guide the knife if it is held at the correct 
angle; if E is without splinters and straight, a 
true putty bevel should result. Care must be 
used, however, that the glass edge of the putty 
at F does not project beyond the sash rabbet 
at G, or it will be seen through the glass from 
the inside. It is excellent practice to keep the 
putty edge a little back from edge of the sash 
rabbet. 

8. Turn the sash over and with the putty 
knife remove the waste bedding putty A of 


A thin strip of putty is placed on the inner 
edges of the glass as in Fig. 1; the glass is laid 
in the rabbet and held with glaziers’ points 
as in Fig. 2; the putty is applied as in Fig. 3. 


Figs. 2 and 3. A little whiting or flour dusted 
on the putty bevel will stiffen the surface and 
help it to harden. 

9. Clean evidences of putty from both sides 
of the glass with a soft cloth, being careful not 
to deface the putty bevel. 

10. Rehang the sash and put the stop strips 
in place. 

11. The color of the new putty will probably 
be different from the rest of the sash, thus 
telling all observers that a new light of glass 
has been set. After several days, in which the 
putty will become sufficiently hard, it may be 
painted. : 

The glass of outside doors may be set with 
putty, but often the glass of inside doors is 
set with beaded strips of wood nailed in place. 
ese strips must be removed, the new glass 
put in without points, and the strips nailed in 
Place. Glass in a door usually can be reset 
without removing the door from its hinges. 
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Lady Washington 
Sewing Cabinet 
See LePage's Book, page 7 


12 NEW 
Job Plans, Too! 


There is, of course, a limit to what we 
can give in LePage’s New Third Home 
Work Shop Book for only a dime. But 
we realize many men want additional 
projects. Hence our 12 new Job Plans. 
These also were made by Mr. Klenke. 
They are projects that require more 
elaborate presentation than we can 
give in our book. Each Job Plan pre- 
sents one project on a single large sheet 
of paper. Each is well worth its price, 
one dime. Look over these projects 
and order those you want by number 
(see coupon), enclosing 10 cents for 
each. 


16 Sheraton Writ- 22 Telephone Cabi- 


ing Desk net 
17 Sheraton Desk 23 Stool for Tele- 
Chair phone Cabinet 


18 Colonial Hang- 94 Manual Train- 

19 a gegtie ing Work Bench 
Readiz z Cabi- 25 Home Worker's 
aa 7 Tool Cabinet 

20 ColonialMirror 26 Spanish Galleon 


21 Tea Wagon 27 Vanity Table 





E 
GLUE 


HANDIEST TOOL IN YOUR WORK SHOP 


2, 
AGE’'S inteie >. ee ee 600 ddat besncekn 








Ss Fm bl Modernistic Table 

m ing iable Se Le B. ; 

SeeLePage’s Book, e LePage's Book, page 11 
page 16 


LePage’s latest book 
shows how to make 


$1000 Worth of Fine 
Furniture at a Fraction 
of That Price 


LePage’s new, “Third Home Work Shop Book,” 
contains complete directions for making 20 pieces of 
household furniture. A careful check in retail shops 
showed them to be worth $1000. You can make them 
yourself for a fraction of that price. 

For the first time, instructions are given for making 
modernistic furniture, so popular today. Or you 
can reproduce famous and handsome old Colonial 
pieces. If you are handy with tools, you can easily do 
it. Long winter evenings ought to give you plenty 
of time. 

Expert Instruction 


All the designs, dimension drawings, actual pieces of 
furniture, photographs and step-by-step directions 
how to make, were prepared by William W. Klenke 
Instructor in Woodworking, Central Commercial 
and Manual Training High School, Newark, New 
Jersey. Also the designer of the first two LePage’s 
Books. Each project and the directions for making 
it are perfectly practical. 

Each project is presented in three parts—a photo- 
graphic illustration of the finished article, a complete 
dimension drawing of its parts, and simple easy-to- 
follow, step-by-step directions. 

In addition to the three pieces shown above, the 
book includes the following: Cape Cod Chest of 
Drawers, Alexandria Nest of Tables, Old Salem 
Ship’s Cupboard, Plymouth Built-In China Closet, 
Modernistic Book Shelves, Desk, Folding Screen 
and Fire Screen, Chess and Checkers Table, Caned 
Side Chair, China or Book Cabinet, Book Trough 
and Magazine Stand, Magazine Carrier, Vanity Case, 
Book Stand, Fernery Stand, and Folding Sewing 
Screen. Where else could you get complete directions 
for making all these for only 10 cents? 


Send 10c for this NEW LePage’s 
Home Work Shop Book 


Simply use the coupon below, sending it to us with 10 
cents in coin or stamps, and we will at once send you 
a copy of this latest LePage’s Book, postage paid. 


MAIL THIS COUPON 





LePage’s Craft League 

611 Essex Ave., Gloucester, Mass. 

Gentlemen: Enclosed please find 10 cents (coin or stamps) 
in payment for LePage’s New Third Home Work Shop 
Book. Please send a copy of this book to: 


COBY scan scien cin dc pap eee os sdanes er er 
Please also send the following Job Plans.......... — 
by number those you want. See column at lefé), for each 


of which I enclose an additionai 10 cents. 
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Only 28 years old 
and earning ‘15,000 


a year 


W. T. Carson left school at an early age to take a 
“job” in a shoe factory in Huntington, W. Va., at 
$12 a week. 

He worked: hard and long and he had greater handi- 
caps than you will ever have. But he refused to 
quit. He made up his mind that he was going to 
= ahead in a big way and nothing could swerve him 

om that resolve. 

Today W. T. Carson is owner and manager of one 
of the largest battery service stations in West Vir- 
ginia with an incomé of $15,000 a year. 

He gives full credit’ for his success to the Inter- 
national Correspondence Schools and says he still re- 
fers to the I. C. S. text-books. Just a few months 
ago the faculty of a large college in West Virginia 
called him in to demonstrate the principles of battery 
construction to a class in electricity. That shows 
how thoroughly he understands his work. 

If the I. C. S. can smooth the way to success for 
men like W. T. Carson, it can help you. If it can 
help other men to win promotion and larger salaries, 
it can help you. 

At least find out by marking and mailing the cou- 
pon printed below. It won’t cost you a penny or 
obligate you in any way to ask for full particulars, 
but that one simple little act may be the means of 
changing your entire life. : 

Surely, W. T. Carson wouldn’t be earning $15,000 
@ year today if he hadn’t found out about the I. Cc. Ss. 
when he did. 

Mail the Coupon for Free Booklet 
em em ee ee ee ee 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’ 

Box 7611-F, Scranton, Penna. 

Without cost or obligation, wag send me a copy of 


your booklet, “Who Wins and Why,’’ and full pertieulars 
about the subject before which I have marked X: 


BUSINESS TRAINING COURSES 
Business Management Advertising 
Industrial Management English 
Personnel Management Business Correspondence 


Traffic Management Show Card and Sign 
Accounting and C, P. Lettering 


Coaching Stenography and Typing 
Cost Accounting Civil Service 
Bookkeeping Railway Mail Clerk 
Salesmanship Common School Subjects 
Secretarial Work High School Subjects : 
Spanish [ French Illustrating [J] Cartooning 


TECHNICAL AND INDUSTRIAL COURSES 


Electrical Engineer 0 Architect 

Electric Lighting Architects’ Blueprints 
Mechanical Engineer Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 
Machine Shop Practice Concrete Builder 
Railroad Positions Structural Engineer 
Gas Engine Operating Chemistry 

Civil Engineer [) Mining Automobile Work 
Surveying and Mapping Airplane Engines 
Plumbing and Heatin Agriculture and Poultry 








Steam Engineering [j Radio (_] Mathematics 
Name 
LEAL STS OO TEE TEE 
Sil iihidieticinaatniadaiatbaasidddiintessentbasdacties ee ee 
If you reside in Canada, send this coupon to the Interna- 
tional Correspond Schools Canadian, Limited, Montreal 
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HE problem of drying the family 

washing during rainy days and in 
winter, when everything wet freezes the 
minute it is put on the line, often causes 
the housewife much annoyance. Particu- 
larly is her problem a difficult one when 
there are several small children for whom 
daily washing must be done. 

The usual solution is to hang the wash- 
ing on a clotheshorse indoors or on a line 
in the cellar or attic, but neither way is 
ideal. In casting about for some way to 
dispose of a large daily wash in a small 
single-family house, I hunted at con- 
siderable length for a place that would be 
out of the way, would allow the clothes to 
dry quickly, and would be beyond the 
reach of mischievous little hands. Finally 
I found such a place in the stair well. It 
is subject to a strong updraft of warm air 
in winter; it is perfectly clean; it is out of 
reach of the children; and it is out of the 
way and practically out of sight. As the 
space above the stairs usually extends to 
the ceiling of the second floor, there is 
ample height to hang the clothes where 
they will not touch the head of anyone 
going upstairs. Incidentally, the drier 
acts as an efficient humidifier. 

It is only necessary to find something to 
hang the clothes on. This may be done 
somewhat as indicated in the accompany- 
ing sketch. Two upright pieces of wood 
are fastened to the banisters of the stair 
rail on the second floor. Across these 
pieces and fastened to the top of them is a 
horizontal rod with notches ¥% in. deep 
and % in. wide cut at 6-in. intervals in its 
upper edge. A similarly notched piece is 
screwed to the stair-well wall opposite the 
first piece and on a level with it. 

Next a set of crosspieces is cut from 
suitable lumber as shown and well 
smoothed with plane and sandpaper. 
These strips should be about % in. 


square in cross section and 4 in. longer 


Clothes Drier Built Over Stair, 
| By DAVID 0. WOODBURY 


————__ 


LOCKING 
NOTCH 





Rack for drying clothes placed over stairs 
to take advantage of updraft of warm air. 


than the distance between the two hori- 
zontal pieces already mounted; they form 
the “line.” Even when out of service, the 
strips are kept in position. 

One wooden strip at a time is removed 
and the clothes hung over it while it is 
held in the hand. There is but one caution 
to be observed—to get the washing well 
wrung out before it is hung up. 

If properly constructed so as to be 
rigid, the device will work remarkably 
well. On the average, a small piece of 
clothing will dry completely in half an 
hour in winter. The fact that the rising 
air is clean leaves the clothes unmarked. 

The drier I built for myself has eight 
crossbars 4 ft. long, equivalent to 32 ft. of 
clothesline. Constructed of scrap lumber, 
it cost possibly fifty cents and took two 
hours to install. 





Improving an Automatic 
Gas Range Lighter 


FTER an automatic gas range lighter 
has been in use for a while, it some- 
times will cause almost unbearable fumes 
and make the bottoms of pots and pans 
sooty. Soon it becomes difficult to main- 








CUT 34"HOLE 
IN TOP CAP 


LIGHTER FLAME 
HOLES 





By cutting a hole in the lighter cap, 
the formation of carbon is prevented.) 


tain a flame in the little pilot light. All of 
these troubles are due to the formation of 
carbon in the combustion chamber. 

The remedy is easy. Simply cut a %- 
in. hole in the top of the lighter cap. This 
hole provides a pressure release when the 





button is pressed and prevents the flame 
from coming in contact with the metal 
parts of the cap. Soot and fumes are 
entirely eliminated. 

If, when the push button is pressed, the 
pilot light is blown out or a roaring sound 
is heard, too much gas is being used. This 
condition can be corrected by means of @ 
hexagon adjusting nut to be found under 
the button. Use a wrench to screw the nut 
closer to the button. 

There is also a screw on the side of the 
fitting near the button to adjust the 
height of the permanent flame, which 
should be about 5% in. long under ordi- 
nary circumstances—JoHN H. ScHALEK. 





A DURABLE: quick drying putty is made 
by thoroughly mixing Spanish whiting in 
orange shellac until the mass is about the 
consistency of ordinary putty. I use this 
putty exclusively in pattern making. It 
dries hard and appears to have very little 
shrinkage.—W. O. AsCHERMANN. 
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Setting Up a Model Railway 


(Continued from page 77) 
result in irregularity and uncertainty of opera- 


Oruke pains to see that straight stretches are 
really straight and that they will stay that 
way. This means that each section should be 
fastened to the floor or bench with screws. 
One screw close to each joint will do. Don't 
use nails. You will have trouble pulling them 
if you desire to make any changes. . 
Track can be laid straight by stretching a 
string an inch or two above the floor or bench 
and then measuring from the string to the 
nearest rail. This is a much better method 
than to rely on sighting along the rails. 
Banking the curves at the ends of long 
ight stretches will help to prevent derail- 
ments. Start the banking on the straight 
section before the curve. Small pieces of wood 
under the outer ends of the ties will give suf- 








—= )) 


CONTINUOUS LAYOUT 


_ Pas 


ERMINAL 
ys SIDING 











CROSSOVER 


——_) 


Fig. 5. This type of track layout allows 
trains to be run as in actual practice. 





























ficient bank and the screws that clamp the 
track will hold them in place. A banked curve 
is shown in Fig. 1. This curve is banked about 
five degrees from the horizontal. 

Avoid S-curves made by connecting two 
curved sections together. If you must have an 
S, insert at least three quarters of a straight 
section between the curves. 


A TRACK layout that includes grades for the 
locomotive to climb will prove more inter- 
esting than a layout where all the track is on 
the level. 

Do not make the grades too steep. The 
slightest amount of oil on the track will cause 
the locomotive driving wheels to slip, and the 
train will stall if the grade is too heavy. 
Real railroads rarely use a grade steeper than 
one in thirty, which means that the train 
climbs up one foot for each thirty feet of 
track. Any well-built model electric locomo- 
tive will climb such a grade and pull the usual 
number of cars without undue wheel slippage. 
The heavier double-motor locomotives will 
start a full train from a standstill on such a 
grade. Figure 2 shows a train climbing a 
grade of one in thirty. 

Space limitations and the arrangement of 
your track layout may, of course, necessitate 
a steeper grade. This is permissible if the 
grade is short and there is a straight run at the 
bottom of the grade so that the locomotive can 
getarunning start. Another way out of such 
a difficulty is to make the grade quite steep 
near the bottom where the momentum of the 
locomotive will help to carry it up. The upper 
end of the grade (Continued on page 118) 
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POINT TO POINT LAYOUT 








Fig. 6. A good arrangement when trains 
are to be run through a hall between two 
small rooms or in very narrow quarters. 


























The U.S.A.is only a few minutes wide 


An Advertisement of the 
American Telephone and Telegraph Company 


In THE gold rush year of ’49 
a stagecoach succeeded in 
crossing the continent in 
about three months. Two 
decades later, for the first time, an 
unbroken stretch of railroad lay 
from New York Harbor to San 
Francisco Bay, and America was 
seven days wide. Today, by tele- 
phone, that entire width is only 
a matter of minutes. And these 
few minutes represent a round 
trip, taken in the ease of office or 
home. 

The Bell System is ever busy re- 
ducing the width of America and 
the distance between cities. For ex- 
ample, during 1929 it will add to its 
lines nearly 2,000,000 of the new 
permalloy loading coils for correct- 
ing and maintaining the speeding 
voice currents. 

Seven thousand miles of new inter- 
city cable, $40,000,000 worth, will 
be added to the System to protect 
against storms and other slowing up 
influences. 





In the last five years 350 
major improvements, as well 
as thousands of others whose 
aggregate importance mounts 
high, have been made in telephone 
central office equipment, 

Improved operating practices have 
eliminated the necessity of your 
“hanging up” and being called back 
in 95 per cent of toll and long dis- 
tance calls, adding new speed and 
ease to out of town calling. You 
hold the wire and the operator does 
the rest. 

Since New Year’s Day, 1927, the 
average time for completing all out 
of town calls has been cut 35 per 
cent and at the same time the per 
cent of error has been further ma- 
terially reduced. 

There is no standing still in the 
Bell System. Better and better tele- 
phone service at the lowest cost is 
the goal. Present improvements 
constantly going into effect are but 
the foundation for the future’s 
greater service. 


“Tue TELEPHONE BooKS ARE THE Directory OF THE NaTIon” 





Tool Chests for 
Machinists 
and 


Toolmakers 
are shown in new 1929 
Catalog. Thirty sizes 
and styles. A_ postal 
brings the catalog. 


H. GERSTNER & SONS 
561 Columbia St., Dayton, Ohie 


BURN YOUR NAME ON TOOLS 



















SS. ere. Interest- 
ing yy cir tree. Write to- 


“4 SRROGRAT PE 











N CO. 
1171-A East Stark St., Portiand, Oregon 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 








Cut Your Costs on Millwork 
By Making Your Own with the 


H & A tesing SHAPER 


Make your own mouldings, beading. 
sohine, ote. 5h oheeoten Ss Soe 
cost. sturdy, er », prec 
tool; portable: electric. Take it right 
tothe job. Write for catalog and 
prices on : 










Shapers 
Jointers Glue Pots 


HESTON & ANDERSON 
801 Market Street 
Fairfield, lowa 
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150,000 MILES 
IN 7 YEARS 


—never without a 1-lb. can of 


SMOOTH-ON No. 1 


ONTINUOUS Tourist” Craw- 

ford, as he is described in the 
N. Y. Times, has been at it in this 
flivver since 1921—in Siberia, China, 
Indo-China, India, Africa and Aus- 
tralia—-and has found Smooth-On 
No. 1 indispensable for emergency re- 
pairs. Mr. Crawford says that in 
rattling over ice in Siberia, and else- 
where on rough stretches without 
roads, Smooth-On No. 1 was the only 
thing that would keep the nuts and 
grease cups tight. Time and again 
he has stopped radiator leaks with 
Smooth-On, and in a wilderness in 
Indo-China, when the circulating 
pump broke, a repair contraption 
made from string and Smooth-On 
No. 1 enabled him to get his car back 
to civilization. 

In Mr. Crawford’s case, not one 
extra pound of weight can be carried, 
but he would never take the chance 
of being without Smooth-On. 

Typical repairs that can be made perfectly 
with Smooth-On:—Stopping leaks in steam, 
water, gas, oil or stove pipes, ongoin 
cracks, breaks or leaks in furnaces an 


boilers, radiators, tanks, sinks, pots and 
pails, making loose handles tight on um- 


lias, knives, hammers, brushes, drawers, © 


etc., tightening loose screws, hooks, locks, 
door knobs, etc. 
On the Automobile: —Making cracked water 
jackets and pumps good as new, stopping 
leaks in radiator, hose 
connections, gas tank 
and gas, oil and exhaust 
lines, making a fume- 
_— joint between ex- 
aust pipe and tonneau 
heater, tightening loose 
headlight posts, keeping 
grease cups, hub caps, 
and nuts from loosening 
and falling off, etc. 


To get perfect results, 
write to us for and use 
the Smooth-On Repair 
Book. Free if you re- 
turn the coupon. 

Get Smooth-On No. 1 in 
7-0z., 1-lb. or 5-lb. tins 
at any hardware store or 
if necessary direct from 





Write for 
FREE BOOK 









SMOOTH-ON MFG. CO., Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 
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Setting Up a Model Railway 
(Continued from page 117) 


should then be made a more gradual climb. 

One of the simplest ways to install a grade is 
to take a single board the length of the grade 
and cut some short pieces, beginning with a 
l-in. piece, then a 2-in. piece, a 3-in. piece, 
and so on. These can be placed at uniform 
intervals under the long board and the spacing 
between them will determine the grade. For 
a one-in-thirty grade, for example, the gradu- 
ated supporting pieces should be thirty inches 
apart. If the board in which the track is 
fastened is 5 or 6 in. wide and % in. thick, the 
supports may be as much as thirty inches 
apart, but if a thinner board is used it will be 
well to double the number of supports by cut- 
ting them in )4-in. steps. 


you may not be so fortunate as to be able 
to put your track down permanently. How- 
ever, it is possible to make a satisfactory port- 
able track layout, although of necessity it 
cannot be made as elaborate as a permanent 
installation. 

Obtain from the nearest lumber dealer sev- 
eral sheets of plywood. The three-ply sheets 
a fraction of an inch less than 3¢ in. thick will 
do. Instead of fastening the track to the floor 
or a permanent bench, cut lengths of plywood 
to fit under the track. This will permit you 
to take up the track in long sections without 
danger of bending it. As plywood is limited in 
length, usually the maximum length of a 
single strip cannot be over 5 ft. 

The terminal can be mounted on a single 
piece cut to the proper size. By carefully plan- 
ning the breaks between sections, you will be 
able to build a track layout that can be taken 
up in sections and stored in a convenient closet 
in just a few minutes, 


PORTABLE grades can be made just like 
permanent grades except that the ply- 
wood is used instead of a thick board and the 
supports will have to be attached to the track 
board by means of cheap iron hinges to allow 
the supports to be folded against the track 
board when you wish to store it. 

Real locomotives with strings of passenger 
or freight cars behind them go by with a tre- 
mendous roar, so that the noise of a model 
train as it goes around the track is quite natural 
and realistic. However, the people living in 
the rooms directly under the floor where the 
model railway is installed may object to the 
noise. A permanent installation cannot be 
muffled to any noticeable extent if the track 
is fastened directly to the floor. Putting strips 
of felt under the track will not do much good 
because the vibrations still will be transmitted 
to the floor boards by way of the screws. The 
only practical solution is to mount all the track 
on boards just as though you intended to make 
it portable and then glue strips of felt under 
the boards. The felt will prevent any direct 
vibrations from being transmitted to the floor. 


In a second article scheduled for 
publication in the February issue, Mr. 
Ryder will tell how to plan a control 
system for a model railway. 





WHEN a tile in the bathroom or kitchen wall 
becomes loose, cracked, or broken, the handy 
man often wishes that he could make the 
necessary repairs himself. Excellent cements 
are sold for sticking loose tiles in place and the 
tiles themselves can be purchased. The main 
difficulty lies in cutting the tiles, if that is 
necessary, which often it is. No home worker 
is apt to have tile cutting nippers, but he can 
cut the tiles by scoring the glazed side with a 
glass cutter and then using pliers with parallel 
jaws to break off the part to be removed. A 
tile can even be cut cleanly in half by using 
the glass cutter on the face and then tapping 
the underside along the same line S. T. D. 



























durable . 


tired wheels. 


10c. 





Beaten Like 
and Flies Like a 


REAL AIRPLANE 


Will fly beautifully and is extremely 
. good 
dreds of flights without damage, 


Has all-metal motor mount, 
sturdy wings, scientifically designed 
aluminum propeller and _ shock- 
absorber landing gear with rubber- 


The Scout Model shown above, 
well packed, will be sent prepaid 
anywhere in the U. S. for $3.50. 
Other splendid American Models 
are: Spirit of St. Louis, Fairchild, 
and Fokker, at $5, and the Bremen 
at $7.50. Every plane tested at 
the factory and guaranteed to fly 
and land like a regular plane. 
Order now and let the fun begin! 


Glider Given With Catalog 


AMERICAN MODEL AIRCRAFT CO, 
DEPT. 2 P.O. Box 1492 NEW HAVEN, CONN, 












for many hun. 




















PARKS 


WOODWORKING MACHINES 


Cabinet 
Shop 
Special 
No. 10 
$290 
with Motor 
You ought to have 


this handy Parks in 
your shop. 


Compact, 

complete machine de- & 

signed like a big production outfit at 1/5 the cost. 

Floor space required only 42x72 inches. Does any 

kind of cabinet or joinery work. Write for circular. 
The Parks s Woodworking Machine Co. 


nowilton St., Cincinnati, Ohio 
eT t— 838 Notre Dame 






East, Montreal 





peat 

















New Products Wanted 
for Manufacture 


An engineering firm of long 
standing has been requested to 


arrange contacts 


etween 


holders of patented products 

and manufacturers seeking ad- 

ditional lines to manufacture. 

Only petented products, or those 
Cc. 


for whi 


application for patent has 


been made, will be considered. Sub- 
mit sufficient data to enable us to 
determine whether further negotia- 
tions are desirable. 


Address 
P. O. Box 486, New York City 
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Pes stistic Hinges 


(Continued from page 79) 


if the piece were actually forged down from 
i iece. 

P ee ok should be placed between the 
vise jaws for filing down the cut edges, but 
between the jaws and the work should be 

laced some thick cardboard, copper, or even 
tin to prevent the jaws from marring the work. 
Do not forget that common chalk rubbed on a 
file will prevent copper sticking in the teeth 

extent. 

ye oo gas and the cut-out spaces in the 
interior of large work may sometimes be filed 
to advantage by placing the metal flat on the 
bench pin where sawing is done and then filing 
it with an up-and-down motion. _Coarse and 
fine emery cloth may be torn into narrow 
strips and, while the work is held in the vise 











jaws, pulled back and forth. 
In making a key plate (Fig. 8), form the 
keyhole by first drilling a hole to take the 
shank of the key and 

two smaller holes at 

the bottom of what 

is to be the slot be- 

low. Then use the 

Eig fig 2 cold chisel to cut out 

Cold chisel and special the metal between 

chisel for curved cuts. the holes. Holes 

are, of course, drilled 
for the holding screws or escutcheon pins. 
File the rough edges up neatly, using your 
template as a guide, and then chamfer or 
round all edges. (Of course, you may saw 
out such small pieces as key plates and small 
hinges, but for large work the cold chisel is 
much quicker and easier. Sawing will be ex- 
plained in a following article.) 

Sometimes, to avoid making a hinge joint, 
an imitation hinge is made by cutting out a 
separate arm or strap, so that it may be 
screwed next to a common butt hinge of brass 
or steel and appear as part of it. One such is 
shown in Fig. 3. The butt hinge used with 
> 















































Hinge strap, complete hinge, pattern for cut- 
ting the hinge lugs, and handle and key plate. 


this is usually electroplated and colored to 
match the finish on the strap, as are the screws 
or nails used to fasten the hinge. (Simple 
methods of electroplating copper, silver, and 
gold will be explained later on in this series.) 
To make a regular hinge joint, like those 
on commercial butt hinges, is a job 
beyond most beginners. There are other ways, 
however, to make a hinge joint rather simply... 
Such a joint and hinge are shown in Fig. 4. 
When a hinge is made of soft metal, the 
pin on which the hinge turns should be larger 
than it would-be if the hinge were made of a 
harder metal, such as hard brass or steel. The 
hinge shown is 934 in. long, and the pin used 
for it is about 3¢ in. thick, of Bessemer steel 
rod, but the shank of a large wire nail would 
have served. The lug B, Figs. 4 and 6, is 
planned so that it may be bent around the pin 
and lapped flat down against the butt plate, 
as are the lugs (Continued on page 120) 
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New Model South Bend 
Bach-Geared Screw Cutting 
Precision Lathes 

Built in the same plant where 40,000 
other fine South Bend Precision Lathes 
have been manufactured for the United 
States Government, Ford, Westing- 
house, Bethlehem Steel Company, U.S. 
Steel Corporation, and hundreds of 
other large industries in the United 
States and 78 Foreign Countries. 


Easy Payments if Desired 

A small down payment brings you 
the Lathe to use while you are paying 
for it. We ship immediately upon 
receipt of the down payment. 
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18" x 8’ Quick Change Gear $908 


Motor Driven Lathe - - 























Handle all Brake Drum work with- 
cut removing tire. : 

No. 1 Lathe, Wheels to 32" dia. $475 
No. 2 Lathe, Wheels to 36"dia. 650 
No. 3 Lathe, Wheels to 42" dia. 1400 










16” x 6’ New Model South Bend Quick Change @P 
Gear, Back Geared Screw Cutting baths -- $540 


Other Popular Selling Sizes 


The Prices of Popular Selling Sizes with Countershaft 
and Equipment 








Size of Lathe Shipping Wet. date cai, 
9” x3’ 490 Ibs. $235.00 $270.00 
1’ x @ 725 Ibs. 300.00 335.00 
13” x5’ 1110 Ibs. 352.00 402.00 
15” zx 1550 Ibs. 430.00 490.00 
EPI OE ' 16” x 8’ 2035 Ibs. 510.00 570.00 
pe ere Gose $335 Also Made in Silent Chain Motor Drive 
athe, aig - ~« 
$$ Used By America’s Largest 
: Industrial Plants 


The best proof of the quality and accuracy of South 
Bend Lathes is that they are used in production, tool 
room work, and in general machine work by America’s 
largest industrial plants. For Example, General Electric 
Co., Western Electric Co., Packard Motor Co., 
Oldsmobile Co., Houdaille Engineering Co., Victor 
Talking Machine Co., Black & Decker Mfg. Co., 
International Harvester Co., and in many depart- .* 
ments of the United States Government. ” 


Free—Write for No. 89-A Catalog P 
describing 96 sizes and types of New Model od - 
South Bend Lathes. Check off in the - 
squares of coupon below, indicating 9 & Kad 
Lathesin which youareinterested. .s* r & sae” 


7 
South Bend Lathe Werks _,** 
618 E. Madison St. Rs 
South Bend, Ind.,U.S.A. * 
New York City: o 
J.E. Beggs Co. Rs 
183 Centre Street .,* wy 
Carried in Stock by go” og? pF OSes “ : 
n . oe” 
Machinery Supply ae > Ls Os rie” 
Dealers in Prin- .»* Ave 
cipal Cities vrs Res 
Through- .* ° o 
os e$ he SP * 6 
or ‘2 *, 
fs Ce” x sos 
&Y SS igh 9 ss 
a 


eo ¢ 
* o” oS 
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Print YourOwn 


Cards, stationery, labels, paper, 
circulars, tags, menus, book etc. 
Save money and time, cut cost in 

alf. Sold direct from factory: 


All easy, rules sent. 


BN, 
/EXcersioR 


’ Print for Others, Big Profits. 


~~ catalog of presses, type, paper, 
cards, envelopes, paper cutters. 
The Kelsey Co., P-33, Meriden, Conn. 





Breed squabs 
make money. 
by millions at higher 
Prices thas 
chickens. Write 
at. once for tow 
free books tell- 
48 rinted in col RE aed ae 
it. One is pages prin in colors, other pee: 
for Books 3 and 4, You will be surprised. ymouth 
Rock Squab Company, 616 H esos pemecees =e 



















SPEED LATHE 












3 8 
additional foot. 





Complete as shown. 7° swing, 24” metal bed. 
eed cone pulley. Longer bed $1.00 per 


Goodwin Mfg. Co., 435 Keota St., Dept. 2, Ottumwa, lowa 






rite for | jands, Massachusetts. Established 28 years. 
ence, any bank or trust company. 
SPEEDSTER AIRPLANE 
et wre ceeee ol oeeee 
Also Metal machined. A f: that rises 
Turning eee e aie "Saoren to 
Lathes I assembl Only 25 cents 


$49.50 





lane, Fully bled, 50 cents 
ely guaranteed to fly or money refus ; 
SPEEDO MANUFACTURING COMPANY 
Dept. S 253 Albany Ave. Brooklyn, 
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A $100.00 SHIP 
MODEL for $4.98 


You Can Put a Beautiful 
Ship Model Together in a Few 
Hours of Pleasant Time 


MAYFLOWER 
SIZE 25" High; 10° Wide; 26" Long 


ET the World’s Largest 
[_ boitaers of Ship Models 
supply you with all the 
necessary parts cut to fit and 
ready to put together for the 
models, Mayflower, Santa 
Maria, or LaPinta. You need 
not know anything about ship 
building to assemble one of these 
models. If you have never seen 
a ship model you can put one 
of these models together in a 
few hours by following our 
diagram and instruction sheets 
which explain and show you 
exactly what to do with each 
part. All you need is a small 
tack hammer to tap the parts 
in place. The parts are num- 
bered on the diagram, making it 
impossible for you to go wrong. 
These models when completed 
are exact in every detail of the 
famous old ships they represent, 
and when completed will add a 
distinctive touch to your home. 
We also have parts for the model 
of the Constitution at $6.98; all 
other models listed at $4.98 each. 
Write for our beautiful illus- 
trated booklet containing photos 
and information on all of our 
models. 


MINIATURE SHIP MODELS, Inc. 
3818-24 Baring Street 





PHILADELPHIA, PA. 

















MINIATURE SHIP MODELS, Inc. 
eee BARING ST., PHILADELPHIA, PA. 


send me the complete parts cut to 
fit — ready to put together for the MODEL 


________.- I wil pay Postman $ 
plus a few cents for postage. 


int mame and address plainly 
toa lay. 
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Steps in bending and forming hinge joints and 
making handles, and a special hinge tool. 


A on the strap of the hinge. These lugs are 
actually held down by the screws which secure 
the hinge to the woodwork. 

When the hinge is cut out, the hinge of the 
strap should be like Fig. 5, and the butt is 
made like Fig. 6 if it is to be mounted at right 
angles to the hinge strap. Frequently hinges 
are made where the butt plate is to be set 
flat, showing the whole shape of it. In this 
case the butt end is made larger and of a de- 
sign to match the rest of the hinge. The butt 
end of the hinge shown in the lower left-hand 
illustration on page 79 is really made to be let 
into the woodwork at right angles to the hinge, 
but has been photographed flat in order to 
illustrate the construction. 

Figure 9 shows how each lug is bent over at 
right angles. You will have to determine the 
position of the bend for yourself; the thickness 
of the pin and the thickness of the metal used 
will govern the position of it on the lugs. 

The false vise jaws shown are made of No. 20 
copper. A flat piece of copper as long as the 
vise jaws are wide, and wide enough to form a 
jaw, is placed between the jaws of the vise and 
hammered down to fit. Another piece of cop- 
per of the same size is then placed in the vise 
—the first false jaw remaining in place—and 
is hammered down. All sharp edges on both 
pieces should be well rounded over. You 
will find many uses for these jaws, as they 
prevent the rough scoring of the vise jaws 
from marring your work. Common sheet 
tin from a tin can may be used for this pur- 
pose; and for filing, false jaws made of card- 
board are often used. 

When the angles are formed in the lugs, 
place the work flat on the anvil surface, lay the 
pin in the angle, and hammer down the lug or 
lugs as in Fig. 10. A wooden mallet should be 
used. Next the work is placed between the 
vise jaws as shown in Fig. 11 and the vise 


squeezed up tight. During these forming 
operations it is well to have the pin 2 or 3 in. 
longer than it is to be finally. 


When the hinge joint is formed, the pin is 


put in temporarily to see if the joint turns 
freely, and any excess metal is filed off. 


When you are ready to place the pin in the 


hinge to stay, saw the pin off so that it projects 
about 1g in. beyond each end of the barrel. 
Rest one end of it on an anvil and use a 
ball peen hammer to (Continued on page 121) 
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Have Days of Real Fun 
Learn the Wonders of Chemistry 
pote can master the science of chemistry with 
MCRAFT. Work hundreds of amazing and 
useful chemical experiments; make soap, ink and 
; test , water and soil; produce 























i changes and perform wonderful tricks of che 
cal magic. CHEMCRAFT is the original and best 
chemical set; has more chemicals and experiments. 
t CHEMCRAFT—then your fun i 


Seven Dendy Outfits to Choose From: 
. 3—$3.f 


No. 8—$_ 8.00 
No. 13—$12. 00 


5—$5.00 
> a Work Bench $35.00 
Sold Wherever Good Toys Are Found 


Try Chemistry for 25¢ 
Ges CHEMCRAFT Junior, 


Free Magazine for Boys 


CHEMCRAFT Chemist Club 
Magazine, full of fine ideas 
stories, chemical s 

information. Write for your 


Dy rat once. 


THE PORTER CHEMICAL COMPANY 
115 Summit Ave., Hagerstown, Md. 
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(Continued from page 120) 


rivet over the ends, riveting each a little at a 
time. Test the hinge joint as you rivet the 
in, to see that it turns freely and that you do 
not bow the barrel out of line. | . 

If you have had some experience in metal 
working and wish to make a regular hinge 
joint, you may proceed as described, but the 
excess metal of the lugs may be sawn off with 
a hack saw and the joint completed between 
the vise jaws as in Fig. 12. This takes some 
nice planning as to how much metal to leave; 
it is difficult to make a neat job. A hinge joint 
of this kind, if made of soft copper or brass, is 
usually silver soldered for strength on large 
hinges. Silver soldering will be described later 
on in this series. 


ROFESSIONAL metal workers sometimes 

use a hinge tool forged from an anvil hardy 
as shown in Fig. 15. The lug or lugs to form 
the barrel of the hinge are first bent up at 
right angles; then the hinge is placed on the 
tool as shown and the joint hammered into 
shape. The joint made in the hinge shown in 
the central illustration at the bottom of page 
79 was made in this way, but, frankly, it is 
a difficult operation. 

Frequently small hinges for boxes and the 

like are made by soldering lengths of tubing 
to the two flat parts of the hinge and sawing 
and filing out alternate sections to form a 
hinge joint. Such work is usually silver sol- 
dered for strength. 
When the handle, Fig. 7, is cut out and filed 
up, the flat metal may be bent into a handle 
form by first bending up the two ends, as at 
Ain Fig. 13. The handle is then completed by 
placing each end in a vise (Fig. 14) and using 
a stick of wood and a hammer to drive down 
the metal to form the second bend. Wooden 
tools are often used in this way. The screw 
holes are usually drilled after the parts are 
formed into shape. 


N ATTRACTIVE finish was obtained on 
the hinge, handle, and key plate shown 
simply by heating the metal with a blowtorch 
to a grayish brown, then rubbing away parts 
of this finish with a rag charged with dry 
pumice powder, after which the work was lac- 
quered with a clear lacquer. The colored 
lacquers used for home decoration may be 
used to finish metal, but thinner should be add- 
ed to make them less dense in color, so that 
when they are brushed on the work, the pig- 
ment will settle in the hollow places. Even 
common house paint, particularly green, may 
be applied to copper or brass, parts of it being 
wiped away with a soft rag while wet. 
For brass and steel work, brass or steel 
screws may be easily obtained, but for copper 
the screws usually have to be plated to match 
the copper. Common round- or flat-head wood 
screws of steel may be given a light copper 
coating by placing them in some old pickling 
solution—say nine tenths water and one tenth 
sulphuric acid—in which copper has been fre- 
quently pickled. The steel screws should be 
bright and clean. Brass screws may be given a 
light coat of copper by tying iron wire around 
them and placing them in the pickle. 


clear water, dried, and then lacquered im- 
mediately to prevent the steel rusting through 
the copper. Steel or brass screws so plated 
may not be colored with liver of sulphur, as 
this will eat off-the thin coating; if they are to 
be colored to match a dark copper, it is best 


The next article—on sawing—is sched- 
uled for early publication. When com- 
plete, the series, which began in the 

ovember, 1927, issue, will constitute 





a complete course in art metal work. 
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PUT THIS \S°° HOME 
FREE for!0 Days-No Deposit. 


A New and Improved Workshop 


Here is a workshop built to a standard of perfection—accurate in 
operation—most durable in construction—easy to operate. It is 
absolutely dependable and will withstand severe constant service. 
Try it for ten days at our expense and you will be convinced of 


ts superiorly: — Suitable for Carpenters, Home 
Workers, Pattern Makers, etc. 


Furniture manufacturers use MAC, Tue Popv- 

LAR Mecuanic Workshop, for making furniture 

models. Manual Art Schools use it for instruc- 

ay tion. Home workers use it for pleasure and 

EC profit. Carpenters use it for making repair 

A TURNS, RIPS, parts, spindles, chair legs, cabinets. It is 
gy CROSSCUTS DRILLS ideal for making all kinds of furniture. 

P , The Lowest Price for Such 

Lesh It 6a Sturdy, Complete Workshop 

GRINDS, CUTS SCROLLS. MAC, Tue PopuLtar MECHANIC, represents the 


utmost in value and dependability. ow you can 


have an accurate, practical workshop at a big sav- 
A PERFEC T. HOP ing. Once you use MAC you will be convinced of its 


superior qualities. That’s why we want you to try it 


WO RK for ten days at our expense. 
P. 





Send No Money  AYEARTOPAY! 
MAC, Tue Porvtar MEcHANIC WorkKsHOP, may be purchased as low as $5.40 per month—within 


the reach of anyone. You use it as you pay. We will send this equipment to you on ten days free 
trial. If you decide to keep MAC—send a small deposit—if emcee mee eee 


not—send it back. There will be no obligation on your part. 
MIDLAND APPLIANCE CORPORATION, 


Could any offer be more liberal? 
EQUIPMENT NUMBER 70 219 N. Michigan Ave., Dept.$20, 
Chicago, Ill. 


Wagner % H. P. Motor; *8'%-inch Sander Disc, Circular 

Saw, 30-inch Lathe with 9-inch swing, Black & Decker %- 
O Kindly send literature with full particu- 
lars of your unusual No-Deposit Trial Offer. 


inch Drill, Electric Glue Pot. Accessories include 5-inch 
aw ome pose Piate, Spur — —— EP ad vs Ly. 
aolg Ss y Rie Fe yo ey Fe Also tell me about your low prices and easy 
payment plan. 
OSend Model No.............. I will try it for 


Flange, 6-inch Cotton Buffs, 6-inch Wire Brushes, 5-inch 
Wheel, Adjustable Tool Rest and Tool Supports 
10 Days and if I decide to keep it, agree to 
remit in accordance with your terms. 








antren ail 


Emery 
with Bed Clamp, Two. Turning Tools and Socket Wrenches. 





Send the Right now, before it slips your mind, 
send the coupon for Ten Day Free 
Coupon Now Trial or for MAC literature. You take 














no chances whatsoever in sending for MAC—for MAC is 4 Name 1 
guaranteed to please or you may send it back to us. Send i 
Coupon Now! Adiiees i 
Dealers; Write for Particulars r 
Midland Appliance Corporation City State : 
Dept. S20 219 N. Michigan Ave., Chicago = ee ee ee ee ee ee ewe ee 








A definite program for getting ahead financially will be found on 
page four of this issue 





Steel screws so treated should be washed in | 


to touch them up with a dark colored oil paint. | 
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g aiueblite Diamond 


F YOU CAN TELLIT FROM A DIAMOND 
SEND IT BACK / 


ha: L. C. Smith (the world’ 
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Links Gi ih 0 order give free ‘All the 1 attachments 
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Buia Your Scale 
Model Airplane 
the IDEAL way! 


DEAL Model Airplanes are the most 
I perfect copies of real ‘planes it is pos- 
sibis to make in flying models. They are 
designed and built like real ones; in appear- 
ance. proportions and constructional de- 
tails: and have moveable ailerons, elevators 
and rudder. All parts are realistic mini- 
atures, and many of them are found on 
IDEAL models only; aluminum disc wheels 
with real brass bearings, steel propeller 
shaft with miniature ball bearings, fully 
carved propeller of hard wood, aluminum 
cowlings, radiator and hoods, and many 
others. : 
Building the IDEAL way is easy—and 
sure! Ideal Construction Outfits contain 
everything needed; wood parts cut to size, 
ribs ready formed, all metal parts finished. 
e Plans, with actual size Patterns and 
Diagrams and full Instructions, show every 
operation and simplify the work. 


Build your 
Scale Model the 
IDEAL way; then 

ou will have a 
strong, sturdy little ship with heavy, 
powerful rubber motor that will send it 
thru the air for long, perfect flights. Build 
and Fly an IDEAL model now and win the 
IDEAL Silver Wings. 


The IDEAL New York-Paris Mono- 
plane (shown above) is a perfect copy of 
the “Spirit of St. Louis”; 3-ft. wing span. 
pam ge to fy when correctly con- 
structed. mplete 
Construction Outfit............ $7.50 


The IDEAL FOKKER North Pole 
Mon e is a model-duplicate of the 
“Josephine Ford” ‘plane which Com- 
mander Byrd flew over the North Pole. 
Guaranteed to fly. Complete $8 50 
Construction Outfit............ ° 

These and other IDEAL Model Airplanes, 
also IDEAL Parts and Supplies for all Model 

Builders, are sold by Toy, Sporting Goods and 

Department Stores. Ask for them by name. 

If unobtainable, send your order direct to us. 

(West of Denver and in Canada, add 50c to 

each price above.) 


Plans for Models - 25c each 


Accurate, %-size Plans, with Building- 
Flying Instructions for any one of the 
following: New York-Paris; FOKKER; 
Curtiss ‘Jennie’; DeHavilland; NC-4 Sea- 
plane; Bleriot, Taube or Nieuport Mono- 

lanes; Cecil Peoli Racer—sent postpaid 
or 25 cents. Book-Catalog free with plans. 


64-page Book for 
someL AIRPLANES Model Builders - 5c 
is SS Full of useful information for 




















oO 
builders of all kinds of Models; 
lists hundreds of parts, fittings, 
materials and supplies for all types 
of Racing and Seale Models. Big- 
gest, best book-catalog obtainabl 
send 5c for yours right away! 


IDEAL AEROPLANE & 
SUPPLY COMPANY, INC., 
Largest Manufacturers of 
Model Airplanes 
Established in 1911 
28 West 19th St., New York, City 





























How to Turn Large Columns 
By GEORGE H. WHITEAKER 


F THE conventional plans published 
for pedestals, jardiniére stands, and 
similar turned pieces, very few are avail- 
able for use in the average home shop be- 
cause the columns are glued up in six or 
eight pieces. Many amateurs do not 
have the patience 
or equipment to 
make the neces- 
sary long hexag- 
onal or octagonal 
joints. 

The job may be 
done by gluing one 
board upon an- 
other until the de- 
sired thickness is 
obtained; but the 
piece will be very 
heavy, there is 
considerable 
waste, and the 
last joint on either 
side, being at a 
very small angle 
to the turned sur- 
face, is likely to show rather plainly. 

A surprisingly large circle can be 
turned from 34-in. boards glued up box- 
wise. The corners will be rather thin 
when turned, but they can be strength- 
ened by including a core of cheaper and 
lighter lumber. This is best done by 
gluing in two pine boards as shown in 
the drawing below. A column made in 
this way proves to be stronger than a 
hexagon column, it is a great deal easier 
to make, and the joints will be invisible 
if the work is well done. 

It is wise to select quarter-sawed or 
edge-grain boards for this job, especially 
if oak is used. Flat grain material is very 
likely to splinter while being turned. 

Plane the edges of two pieces of pine 
exactly 234 by 30 in. The dimensions 
must be exact and the edges straight and 
square. Do not plane the sides yet. 

Pieces A are cut from hardwood to the 
same length. Leave them a little oversize, 
and be sure that they are full 34 in. thick; 

-¥% in. is bet- 
ter. Join pieces 
A to the pine 
boards first. 
This joint must 
be st-ong, but 
dowels are un- 
necessary. Use 
fresh glue, have 
== W411! the boards 
warm, work in 
a warm place 
free from 
drafts, and 
apply plenty of 
clamps, but do not pull any of them tight 
enough to warp the boards. Lastly, be 
sure the job is square. 

Let the glue set for twenty-four hours. 
Then smooth the pine sides. Pay extra at- 
tention to the oak edges; that is the part 
that will show your workmanship. It is a 
good idea to have the middles a hair’s 





Graceful pedestal any 
turner can make. 

















i 
py \ 


RAR 
SAS QW 
RN 


Boxlike method of gluing 
up a column for turning. 
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breadth low, to make sure of contact on 
the edges. 

Plane the inner sides of pieces B with 
a smoothing or block plane just enough to 
remove the high lights left by the planing 
mill. Have the plane very sharp, set it 
just deep enough to touch the work, and 
stop as soon as the surface is smooth, 
Cut a groove % in. square down the 
middle and one % in. from each edge of 
pieces B to take the surplus glue. See 
that they are correctly centered when | 
assembling. Note that these pieces 
should be full 334 in. wide, but not more, 


FTER the glue has set for forty-eight 
hours or more, plug the openings 
with a piece of scrap. Find the center of 
each end, check the location with a com- 
pass, and drill a small hole in each. Seat 
the lathe centers firmly and turn at slow 
speed. Such a piece will develop a tre. 
mendous centrifugal force if turned fast 
and may blow up. 
There is ample opportunity for the 
expression of individuality in the design 
of the top and base for this piece. In any 
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Working drawings of the turned pedestal 
shown in the photograph reproduced above. 


case, each end must begin with a collar. 
The one at the bottom is best made of 
1\%-in. material. 

In building up the top, glue a piece of 
paper between the collar and the next 
board. Mount the piece on a large face- 
plate and turn out the. desired design. 
Turn the collar to a depth of % in. and 
fit snugly to the end of the column. 
Drill holes for two short dowels and then 
take apart by splitting the paper. Fasten 
the collar to the column with screws and 
glue; then attach the rest of the top, using 
the dowels for guides. } 

The base may be made in the same way 
or band sawed to the design illustrated. 

Begin the finishing process by sanding 
with the grain until all rings are sa 





Stain, fill, shellac, and varnish as usual. 
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Hints on Applying 
Corner Braces 


By Davin WEBSTER 


would last longer and be more 
worthy of their makers’ pride if a few 
corner braces were fitted at strategic 
points in their anatomy. The accompany- 
ing illustration, which shows a few types 
of the common braces found in almost 
every large hardware store, should sug- 
gest their value to the home worker, and 
the obvious ease with which they may be 
installed should encourage their use. 
Brace A is designed especially for build- 
ing tables, stools, piano benches, and the 
like. Dowels are used in the joints be- 
tween the rails and the legs merely to hold 
them in place while being assembled. 
Slots are cut as at B, and the back of the 
leg is cut away as indicated at C. 
Braces D and E may be used for tables, 
cabinets, and other pieces where they may 


Mx products of home industry 






FITTING A FLUSH 
CORNER IRON 


Standard types of corner braces, and steps 
in setting an angle iron flush with the wood. 


be placed out of sight under the top of 
shelves. Braces F and G will give ex- 
cellent service upon chairs, heavy book- 
cases, and cupboards, where they can be 
effectively placed, for they are designed to 
resist racking strains. 

Brace H is of bent wood, usually oak or 
maple, and is suitable for reinforcing 
chairs. It may be placed wherever it will 
function as part of the design. 

At J is shown a very strong, rigid brace; 
two of these at the back of each end of 
each table rail where it joins the leg will 
insure stability. Often they are placed 
where a large iron could not be used but 
where strength is required. 

The brass braces K and L are well fin- 
ished for use upon work where they will be 
in sight. Black irons similar to K are often 
placed out of sight for bracing and holding 
corners, usually (Continued on page 124) 
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NO EXTRA CHARGES 


Buy At Wholesale! 


yo can get all materials direct from mill and make 4 big savings 
+ on your home! Owners tell of $200 to $1,500 actual savings on 
single hom2s. Mill-cut lumber saves you 40% labor. Not portable. 
L Guaranteed materials 
delivered to your station freight paid. Most remarkable money- 


Sturdy, substantial, permanent homes. 


saving prices ever offered. 


‘Saved $1,000 on House and Garage’’ 


~~ Mrs. Coombs, “counting labor and lumber. All is as you said. 
I have advised my brother to order one of your homes” .. . 
“Believe I saved $500 by buying from you,” writes B. A. Anderson 
of Nebraska .. . Mr. Davis saved “between $1,000 and $1,500” 
on his home. You can do as well. Every home owner who built a 


Liberty saved money. 


FREE 


AMAZING 





us no money. Inspect 
quality and quantity 
on your own lot for 5 
days. You clo not pay 
one penny [or materi- 
als unless completely 
satisfied. Isthereany 


Practical—beautiful. 


and figures to save you money. 








full color. Amazing values from 
NEW #£LAN $379 to $1483. 44 home plans— 
Wesendyoucomplete wonderful 4 to 7-room bungalows. 
materials. You send 1% and 2-story homes. American, 


Dutch, Colonial, English designs. 
Book shows 
table of construction time for each 
home. Also garages, letters from 
home owners, actual practical facts 


years of square dealing behind our 





HANDSOME BIG BOOK OF 
HOMES—FULL COLOR—WRITE 


Get beautiful big book of newest 
homes. Page after page of homes in 




























PRICE INCLUDES 
all highest quality lumber 
cut-to-fit, doors, win- 
dows, stairs, high grade 
interior woodwork, lath, 
shingles, hardware, glass, 
paints, nails, etc., com- 
plete. Working plans, 
instructions, FREE. 


line, also to Minnesota, 
Iowa, Missouri. 


SEND FOR BOOK 
ave 

















LEWIS MFG. CO. 
Dept. 13-1, Bay City, Mich. 


Please send me,’FREE, your Book 
Homes illustrated in color.” oe ee 


better proof of the uarantee. Write or send coupon DRS incites cpeiasseerseddeelt eee 
confidence we have ‘or free book today. You'll save 
in Liberty Homes? yourself a substantial sum. Address 
= — ——_ Address 
ing behind ourGuar- |g yap mTer LIFARAT «— = AMAIESS.. oe cece cece cece cc cecccccecceteccene 
yo Lg ——- LIBERT Y HOMES 
or Big ew BOOK 0! . . 
Hoaias sodae : Lewis Manufacturing Co. 
Dept. 13-1, Bay City, Mich. CRM. snteeeeeeeebesipiiedbhacd ee 








BUILD... 


a Tri-Motored 
Model Airplane 


Build with your own hands this model of the famous 
“Silver Wing” mail plane now in service between 
England and France! Model shows everything in 
exact miniature—the three great air-cooled engines, 
aileron and rudder control, wings, landing gear and 
huge fuselage. Or, if you prefer, make a real scale 
model of an automobile or of a high speed ship 
coaler, both of which work just like real ones. 

We will send you an easily understood instruction 
booklet for any one of these models you prefer, free. 
These booklets usually cost 10c each. If you want 
all three, send 20c. All you have to do is to send us 
your name and address and that of three of your 
friends, telling us which booklet you prefer. This is 
a wonderful chance. Act now! 


MECCANO COMPANY, Inc. 


Elizabeth, N. J. Div. K-3 Toronto, Can. 


THIS OFFER WORTH 10¢ 















PORTABLE SAW5 


(MOTOR DRIVEN ) 


$18? 
only 4 


Never before and never again will be able 
to purchase a genuine guarant portable 
power saw at such a price! (Limited time only.) 

: Direct drive — no 
gears. Fastest saw on 


the market. aly 
ene easily hi ed. 
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THIMACHINE Co. 


Salina St. 
Syracuse, N. Y. 


See page 12. 
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What will you 
be doing one year 
from today? 











Three hundred and sixty-five days from 
now—what? 


Will you still be struggling along in 
the same old job at the same old salary 
worried about the future — never 
quite able to make both ends meet— 
standing still while other men go ahead? 


One year from today will you still be 
putting off your start toward success— 
thrilled with ambition one moment and 
then cold the next—delaying, waiting, 
fiddling away the precious hours that 
will never come again? 


Don’t do it, man—don’t do it. 


There is no greater tragedy in the 
world than that of a man who stays in 
the rut all his life, when with just a 
little effort he could bring large success 
within his grasp. 


Make up your mind today that you’re 
going to train yourself to do some one 
thing well. Choose the work you like 
best in the list below, mark an X beside 
it, mail the coupon to Scranton, and 
without cost or obligation, at least get 
the full story of what the I. C. S. can do 
for you. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’’ 
Box 7610-F, Seranton, Penna. 
Without ~~ or Bization, 5 whee send me a copy of 
your booklet, “Who Wins and ”* and full particulars 
Zbout the Subject before which I , marked X 
BUSINESS TRAINING COURSES 
Business Management Advertising 
Industrial —— English 
Business Correspondence 
Show Card and Sign 


Personnel Management 
Traffic Management 
hones and C. P. A. 


Salesmanship 

Secretarial Work ‘ 

Spanish () French Illustrating [] Cartooning 
TECHNICAL AND INDUSTRIAL COURSES 


Electrical Engineer 


Cost Accounting 
pee 


Architect 
Architects’ Blueprints 
Contractor and Buildcr 
Architectural Draftsman 
Concrete Builder 
Structural Engineer 
Chemistry [() Pharmacy 
Automobile Work 
Airplane Engines 
Agriculture and Poultry 
Mathematics 


Mechanical Draftsman 
Machine Shop Practice 
Railroad Posittors 
Gas Engine Operating 
Civil Engineer [] Mining 
Surveying and Mapping 
a and te 

Steam Engineering a Radio 








City 
| Hoey reside in Canada, send this coupon to the Interna- 
Correspondence Schools Canadian, Limited, Montreal 


POPULAR CHEMISTRY 
A Monthly Chemical Magazine 


Latest chemical news, experiments, 
formulas, recent advancements in medi- 


cine, new uses for X-rays, ultra-violet 
5 light, radium, etc., every month. 
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trial copies (back issues), 30 
—_ ae per year. Free. solubility 
book cg to 
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ae POPULAR CHEMISTRY 
COMPANY 


Dept. JD. Swedesboro, N. J. 



























-In Your Home 


Our marvelous, practical Movie 
Machines sell as low as $3.75 post- 
, and use same size film as big theatres. 

'e also have wonderful films at lowest prices 
—with a new film exchange service. 

Don’t Miss This! 
Write NOW for Free Catalogue. 

MANUFACTURING CO. 


Dept. 1371-6. Boston. Mass. 











Mounting a Map on a Desk 
for Ready Reference 


CURTAIN ROLLER 
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No matter how many papers are spread on 
the desk, this map can be consulted instantly. 





AVING constant use for a city street 

and house number map in a city 
health department, one of the office 
secretaries suggested that the map be 
mounted on cloth and placed on a curtain 
roller, which was attached to blocks 
clamped to the back edge of the desk. 
When needed for reference, the map is 
pulled across the top of the desk without 
disturbing any papers and books that 
may be already in use.—V. Hammonp. 


Steam Heater for Mash 
TEAMED 


mash aids in 
obtaining more 
eggs from hens && 
during the winter. 
A simple heater for 
the mash may be 
made from a large 
pail and a disk of 
sheet metal slight- 
ly larger than the 
bottom of the pail. 
In the disk are 
punched a number 
of holes for steam. 
An inch or so of water is placed in the pail 
and the disk fitted above it. The upper 
part of the pail is filled with mash. The 
heater is then placed on-a stove and the 
water brought to a boil.—E. R. Surru. 
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Pail converted into 
poultry mash heater. 


Applying Corner Braces 


(Continued from page 123) 


being sunk flush with the surface, while LZ 
is placed with due regard for both strength 
and appearance. 

The corner iron M is a common type, 
which may be sprung to fit various angles. 
Often it is simply laid on the wood and 
the screws driven home, but it is better to 
sink it flush with the wood. Be sure the 
edges of the iron are filed square if they 
are rounding, otherwise they will not fit 
well. Lay the iron in position as shown by 
the dotted lines at N and mark both sides 
of the corner deeply and accurately with a 
sharp knife point. Set back from ends 0 
the thickness of the iron as at P; mark the 
ends as at Q, and cut the slot with a chisel 
as at R. Place the iron in the slot as at S 
and drive the screws. If the slot is too 
deep, build up with cardboard to be sure 
the face of the iron will be flush with the 
wood as at 7’. 

Many discarded pieces of furniture may 
be restored to service by using braces. 
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Why not live in a modern new home of your own instead 
of in an old and shabby rented house that is costing you 
fortune every year? You can build a new home on the STER. 
LING PLAN and pay for it with your rent-money— as low as 
$8.10 per month for a 6-room house. We even advance cash 
Za help you build,if you own a well jocased city lot, 
Build Now and Save 
We ship you any home you aan 
erect—lumber cut wo fit, FR REIG 
PAID TO YOUR STATION. No high 
interest or financing charges. Send 2h 
in coin today for beautiful Color Pook et 
Sterling Home Fane, and select the home 
that you want us to ship you. 
international Mill and As Cha ick, 







9110 Wenona Ave., 
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No reason why you shouldn’t. Easy 
Lessons show you how. 5 days’ free 
trial in your own home. Ayear to pay. 
whole wor!d seems different when you learnt 
play and now pon can play the most spectacular 


of all instruments--th: Xylorimba. Nolong bf ren 4 
No finger or lip exercises. ice. Startto 

very first day even: if you can’t readanoteof music Ai | 
Soon you’ll be the‘ hit of every party. Maybe, like the Musieal 
Hallmans (Reading, Pa.) you’ll make $65 a week spare time, 


tells all about the free trial 
Our Big FREE Book the easy lessons, the <a 
payment plan. Nocost or obligation--send in coupon today, 


J.C. Deagan, Inc,, Dept. 1651, 1770 Berteau Ave., Chicago 
Send me. without obligation, full details of Free Trial offer and 
easy-payment pian of the an Xylorimba. 
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According to a recent article by tho 
president of the world’s largest motor 
research corporation, there is enough 
energy in @ gallon of gasoline if con- 
verted 100% in mechanical energy to 
run a four cylinder car 450 miles. 


NEW GAS SAVING 
INVENTION ASTONISHES 
CAR OWNERS 


A marvelous device, already installed 
on thousands of cars, has accomplish- 
ed wonders in utilizing @ portion of 
this waste energy and is producing 
mileage tests that seem unbelievable. 
Not only does it save gasoline, 
but it also creates more power, gives 
instant starting, quick pick-up, and eliminates carbm 


FREE SAMPLE and $100 a Week 














appointed everywhere to help supply the tremendous @& 
mand. Free samples furnished to workers. Write 

to E. Oliver, Pres., for this free sample and 
money making offer. 


WHIRLWIND MFG. CO. 
999-392 -E. Third St., Milwaukee, Wise, 
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Fighting Skipper of Air 
(Continued from page 32) 


often our language proved a bit too much for 
him and he slipped back into his native tongue. 

“Well, you know,” he began, “that the 
weather over the Atlantic in the last few weeks 
had been very bad. So I had to make a special 
kind of trip. I could not go right out straight 
across the Atlantic, and yet I felt I must go, 
once our ship was completed.” 

He took a couple of puffs at his cigar and 


went on: 

“JT was bold. I was bold enough to say that 
the weather would not keep me from starting 
out as soon as the ship was finished. That put 
me in the position of either being a liar or 
making the trans-Atlantic voyage. So go we 
did. But because of the weather over the 
ocean, we had to go by way of Spain and 
Gibraltar, and that added 1,200 statute miles 
to the journey! From Gibraltar by the way we 
came, near the Azores, it was a little more than 
5,000 miles to our destination in America.” 


WANTED to know the details of the acci- 

dent that tore the fabric from the lower side 
of the port fin, in the repair of which four 
members of the crew, led by Dr. Eckener’s own 
twenty-four-year-old son, Knut, covered them- 
selves with glory. It was evident that the Com- 
modore did not deem this occurrence worthy of 
much mention. 
_ The storm Dr. Eckener called “a squall,” 
and to the mishap which brought a message to 
the United States Navy to stand by with 
rescue ships he referred as “‘a little accident.” 

“Well,” he said, “we were struck by wind as 
we went along smoothly at seventy-five miles 
an hour, with every motor turning perfectly. 

“There was a sudden increase in the wind 
and rain came with it—a real squall. The Graf 
Zeppelin shot upward to an angle of forty de- 
grees or so. The young helmsman on duty 
tried to bring her back to a horizontal plane, 
and in doing this he put a sudden strain on the 
stabilizer and that burst the fabric. 

“The stuff caught in the wind. It was ripped 
away for something like a hundred square 
yards. Of course, it had to be repaired at once 
or more of the covering would go. 

“Tt was a little accident,’’ Dr. Eckener con- 
tinued. “It never happened before in the 
history of Zeppelins and it can never happen 
again! Naturally, we were handicapped by it. 
It happened at eight o’clock in the morning 
and the trouble was fixed at one o’clock in the 
afternoon. In those five hours, we stood al- 
most entirely still. And even after the repairs 
had been made we could only proceed at half 
speed.” 


UBRE I interrupted. 

“Tell about the ‘repair job! Wasn’t 
your son one of the riggers who went up to fix 
it?” I asked. 

The Commodore’s face glowed with unmis- 
takable parental pride and pleasure. “All 
right, then,”’ he smiled; “all right.” 

But this was a rather personal matter, and 
the English words refused to come easily. So 
he told me in the most polished German how 
Knut and the three others had repaired the 
damage. 

As he talked, I saw an intensely dramatic 
picture of four young fellows running up the 
cat-walk into the tail of the ship, scampering 
up the girders of the frame that meets the fin 
at that point, and then, one by one, armed 
with shears and knives, mere pygmies in com- 
parison with the monster whose wound they 
set out to bind up, climbing out over the ocean 
on the spars that make up the frame of the fin, 
clear out thirty feet along the duralumin beam, 
with nothing between them and the roaring, 
storm-swept Atlantic but 1,500 feet of air! 

Clinging desperately to their perilous perch, 
beaten by storm and rain, tossed up or down 





fifty or a hundred (Continued on page 126) 
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Must Men Suffer afer 40? 


WELL-KNOWN scientist’s new book about old 

age reveals facts which to many men will be 
amazing. Did you know that two-thirds of all men 
past middle age are said to have a certain seldom 
mentioned disorder? Do you know the frequent 
cause of this decline in vitality. 


Common ‘Old Age’? Symptoms 


Medical men know this condition as hypertrophy of 
the prostate gland. Science now reveals that this 
swollen gland—painless in itself—not only often 
cheats men of vitality, but also bears on the bladder 
and is often directly responsible for sciatica, back- 
ache, pains in the legs and feet, and dizziness. When 
allowed to run on it is frequently the cause of cysti- 
tis, severe bladder inflammation. 


65% Are Said to Have This 
Gland Disorder 


Prostate trouble is now reached immediately by a 
new kind of safe home hygiene that goes directly to 
the gland itself, without drugs, medicine, massage, 
or application of electricity. Absolutely safe. 50,000 
men have used it to restore the prostate gland to 
normal functioning. The principle involved is recom- 
mended by many physicians. Amazing recoveries 
often made in six pm Another grateful effect is 
usually the immediate disappearance of chronic con- 
stipation. Usually the entire body 1s toned up. 


Either you feel ten years younger in six days or the 
treatment costs nothing. 


Send for FREE Book 


If you have gland trouble, or any of the symptoms 
mentioned, write today for scientist’s free book, 
“Why Many Men Are Old at Forty.” You can ask 
yourself certain frank questions that may reveal 
your true condition. Every man past 40 should 
make this test, as insidious prostate disorder often 
leads tosurgery. This book is absolutely free, but mail 
coupon immediately, as the edition is limited. Address 


THE ELECTRO THERMAL CO. 
4013 Morris Ave. Steubenville, Ohio 
if you live West of the Rockies, address The 
Electro Thermal Co., 303 Van Nuys Building, 
Dept. 40-N Los — Calif. In Canada, 
address The Electro Thermal Co., Desk 40-N; 

44 Youne St.. Toronto, Can. 





he Electro Thermal Company. 

013 Morris Ave., Steubenville, Ohio. 

Please send me Free, and without obligation a copy of your 
booklet, ‘Why Many Men Are Old at 40.’’ Mail in plain wrapper. 


a 


Zz 
r 
3 
e 





> 
a 
a 
a 
© 
D 
a 








BITTE 





A definite program for getting ahead financially will be found on 
page four of this issue 








Watch Your Step! 


Don’t use 
high efficiency 
tubes (222- 
322 types) 
unless you 
have made-° 
proper pro- 
vision for 
complete 

_# shielding. 
Even the connector cap and 
fourth-element lead, must 
be grounded. Carter Tube 
shields do the whole jcb 
thoroughly. 
Your Dealer or Jobber stocks 
them. 


CARTER RADIO CO. 
300 S. Racine Ave. Chicago, Ill. 
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It’s EASY 
to Try a 
PAN-AMERICAN 


OU can learn to 
lay a true-toned 
AN-AMERICAN 

in a few short weeks. 
Our representative in 
your city will loan you 
any instrument you 


ai 1 en 
Send No 
Money! 


Just clip the coupon and mail it today for a 
beautifully illustrated PAN-AMERICAN cat- 
alog. Select the PAN-AMERICAN Trumpet, 
saxophone, clarinet or any instrument you 
have been wanting to play! And in a few days 
you will have the opportunity to try it FREE! 


PAN-AMERICANS are recommended be- 
cause of their quality and moderate price by 
Music Supervisors and Band Masters every- 
where. Factory Guaranteed. When you decide 
to keep yours it is sold on Easy Terms. i 
coupon for your catalog. 

SS eS A a A A NDE ee OT 
PAN-AMERICAN BAND INSTRUMENT & 

| ‘CASE CO., Dept. K-3, Elkhart, Indiana.  § 
| Please send me catalog and details of FREE | 

TRIAL offer. 
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© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 




















te MO C A R 
Model Airplznes 









$750 YL. 
oe Y = 
Pest Paid Complete anidessan i = 


Aluminum Construction 


BOYS—at last, here is a genuine aluminum model air- 
p’ane that really flies. And at a small price. 


The ““Mocar” monoplane—Set No. 1—is a copy of Lind- 
*s famous Spirit of St. Louis. Wing spread 18 inches, 

12 inches, powerful motor, special propeller, rub- 

ber tired disc wheels. Weight complete only about 2% oz. 
This is a practical, simple, real model plane that gives you 
a whole lot of fun at a very moderate cost. The all metal 
construction makes a sturdy plane that will stand a lot of 
abuse. The out fit is mounted on cardboard with all parts 


plainly marked and full instruction for assembly. Pliers 
tool necessary. Construction Set No. 1. 
with rivets, bolts, disc wheels, wing 
ering material, only $1.50 postpaid (3 for $4.00). Modal 
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Fighting Skipper of Air 


(Continued from page 125) 


feet and climbing back and forth as the tail of 
the Zeppelin swung on the fickle wings of the 
wind, they succeeded in cutting away the 
hanging shreds. They never stopped for a 
moment until the job was finished—fully five 
hours with no let-up in the storm. 

But Captain Flemming, who was at the con- 
trols in that soul-trying hour, told me a slightly 
different tale. 

Knut was the first to volunteer. When he 
and the three others had crawled way back to 
the damaged fin and the Graf was practically 
standing still, Flemming turned to the Com- 
modore and said: 

**We must start two engines.” 

Dr. Eckener knew that if he ordered the 
motors started the wind might tear his son, and 

perhaps the others, too, off that precarious 
place and hurl them to the waves below. But 
the stern of the ship was beginning to sag under 
the deluge of rain, and so he also knew that he 
must move to try to maneuver out of the 
“squall.” 


“‘T MUST have two motors,” Flemming re- 
peated. 

The Commodore’s face suddenly grew very 
old. He looked out of the window in his favor- 
ite corner of the bridge. He swallowed hard. 
There was no telephone communication be- 
tween the bridge and the fin, where Knut 
hovered between clouds and water. Then he 
said huskily: 

“Start the motors!” : 

What Dr. Eckener went through from that 
minute until his son climbed down to the con- 
trol room five hours later to report that the 
repairs had been made, only he and Heaven 


Ow. 

“Were the passengers frightened?” I asked 
Dr. Eckener. 

“To tell you the truth,” was his reply, 
this time again in English, “I was so busy on 
the bridge that I hadn’t time to go into the 
passenger-cabin to find out how the passengers 
felt. 

**T did so as soon as we were under way once 
more. I found them calm, and reassured them 
as to the rest of our trip. Then we got out a 
bottle of nice wine and had a little toast and we 
all felt happy again.” 

But a somewhat different version of what 
happened right after the fin had been fixed was 
given me later by one of the passengers. 


“‘470OU know,” said this man, “Dr. Eckener 
had a pet canary aboard, whose double 
function it was to sing to him and to act as a 
gas-detector. The Commodore seemed unu- 
sually attached to this bird. Now, the moment 
Knut had come down and reported that the 
stabilizer was all right again, Dr. Eckener left 
the control cabin and went aft to look after his 
canary. He found the bird in high spirits, 
singing away at the top of his voice, and he 
calmly fed him. As a matter of fact, we pas- 
sengers had been greatly upset, but when we 
heard about this, our fears were put to rest.” 

As Dr. Eckener was finishing his story of the 
voyage in the flight office, somebody handed 
him a slip of paper. It was a radiogram, but as 
ic was penciled hastily in English, he handed it 
tc one of the bystanders for translation. 

It proved to be a message from Dr. Eckener’s 
wife. a. 

‘She sends love and congratulations on your 
birthday,”’ said the interpreter. 

It then developed that the radiogram had 
been delayed for some reason and that the 
Saturday when the “little accident” in mid- 
ocean occurred had been Dr. Eckener’s sixty- 
fifth birthday! 

Dr. Eckener told me of his views regarding 
the future of trans-Atlantic dirigible trans- 
portation and of the lessons his recent ex- 
perience taught him. (Continued on page 127) 
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forty-five and fifty hours! 
But to make such a service possible, he said, 
a capital of $14,000,000 will have to be raised 
for the building of four Zeppelins—two in this 
country and two in Germany—and the con- 
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ibes will carry but few passengers and will be 
~~ chiefly used for carrying mail and merchandise.” A definite program for getting ahead financially will be found 
ters Dr. Eckener also admitted that the trip had on page four of this issue. 
ail taught him that stronger fabric must be used 
soft for the stabilizing fins and the tail. 
ing, The Commodore’s forecast regarding the 
onal creation of a regular Zeppelin service, though 
perhaps not quite so sanguine, was in line with 
ring enthusiastic views he expressed a little more 
ies than a year ago, when he made his last previous 
visit to the United States. At that time he 
iLY came and went by steamer and remained in 





this country only a short while to complete 
some business arrangements. 

Then he visualized a dirigible trip around 
the world in twelve days—a dream that may 
well have caused the late Monsieur Jules Verne 
to turn in his grave! 

Although his short sojourn in the United 
States in 1927 was little known publicly, Dr. 
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Fighting Skipper of Air 
(Continued from page 127) 


igible that bears his name. There began a 
friendship that endured until the Count died 
seventeen years later. On almost daily walks 
along the beautiful blue lake, the Count, who 
already had begun to build rigid airships, ex- 
pounded his theories and hopes. 

For a long time, Dr. Eckener, an eminently 
practical soul, remained skeptical. But at last 
he became convinced of the soundness and 
practicability of the Graf’s ideas, and he 
joined the Zeppelin organization. 

Now Dr. Eckener, though an economist, was 
a navigator by nature. His talents along this 
line and his extraordinary gifts as a meteorol- 
ogist became of great value to Count Zeppelin, 
and the subsequent development of airship 





operation was largely due to his efforts. 


UGO ECKENER was born in Flensburg, 

in Schleswig-Holstein. As a boy, his 
passion was the sea, and much of his leisure 
was devoted to navigating a small sailboat over 
the choppy waters of the Baltic Sea. Even as 
a lad of high school age, he enjoyed some fame 
for his courage and resourcefulness as a sailor 
and his skill as a meteorologist. For this 
youth, in some unknown fashion, had de- 
veloped an unusual and almost uncanny ability 
to forecast the weather. 

But the sea was not to be his career. The 
Eckener parents had determined that Hugo 
should become a man of science—a Herr Pro- 
fessor!—and to college he was sent. Here he 
specialized in economics, in which subject he 
took his doctorate with honors, a circumstance 
that explains his present thorough grasp of 
business and financial problems. 

He also studied psychology at the Univer- 
sity of Leipzig, which conferred a doctor’s de- 
gree upon him in that subject. 

All of the airship pilots in Germany were 

trained by Dr. Eckener, and in 1912 his work 
was extended to cover the commercial oper- 
ations of the Zeppelin organizations under a 
subsidiary company called “Delag,” of which 
he was made director. 
During the two years just previous to the 
World War, Delag ships carried some 35,000 
passengers and many tons of freight and ex- 
press without a single accident. 


OUNT ZEPPELIN died in 1917 and was 
succeeded by his nephew, Baron von Gem- 
mingen, who passed away in the spring of 1924, 
when Dr. Eckener was made the third pre- 
siding head of the Zeppelin organization. 
During the war, the Friedrichshafen plant 
had been built up to a capacity of one dirigible 
every two weeks! The technical problems sur- 
mounted at that time by Dr. Eckener, who 
throughout the period was ,Count Zeppelin’s 
right-hand man, were the more complex be- 
cause of the shortage of materials in Germany. 
Immediately after the war, it was thought at 
first that the Zeppelin plant would be de- 
stroyed. It was shut down, and Commodore 
Eckener was heartbroken. 

It was not until after the famous flight of the 
ZR-3 that the fat2 of the plant was finally de- 
cided. France insisted that it be destroyed. 
The German patents passed to the Goodyear- 
Zeppelin Company, of Akron, Ohio, at that 
time, and the Zeppelin works lost many of its 
secrets. 

But the last few years of phenomenal air- 
craft development gave Dr. Eckener new hope 
of a real future for the plant, and on the wave 
of world-wide enthusiasm for aviation, he 
began the construction of his masterpiece—the 
Graf Zeppelin. 

The enormous sky-ship embodies all of Dr. 
Eckener’s theories of dirigible transportation. 
It is the fruit of his quarter of a century of ex- 
perience as a builder of great aircraft. Into it 
he has put all his skill as an engineer, ali his 


January, yy 








Short -Wave _ 
RADIO FAN 


ite 





The Hammarlund Short -Waye 
Manual will save you many costly 
errors. 


Chock-full of practical data every 
short-wave fan and experimenter 
will welcome. 


Send 10c for mailing expense 


Address Manual Department 
HAMMARLUND MANUFACTURING co, 
424-438 W. 33rd St., New York 








¥f AMPERITE automatically prevents 
“A” current fluctuations, lengthens 
tube life, improves set operation. 
Entirely a fixed resistors. A 


A type for every tube —battery or A.C. 











60 
[FREE — 

‘owerand Tournament 
[Rules sent to any Sports Club 




















genius as a designer of lighter-than-air vessels. 


Purs THs 
OTTAWA 
\' J roworx ron vow 
Do*| Ag Wood fa Saw 15 to 
See te a 
for 


on hvs TaiaLs Ws limbs. Use 7 tos thet 
OTTAWA MFG. CO. 1801 -W Wood Street, Ottawa, Kansas 











© This seal on an advertisement in POPULAP SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 12. 











Vave 
Stly 


very 
ater 


co, 


1 | 





> s 


RSS 





‘Sisco 0 6 | ES 


aan 


| hours it loses four fifths of its light. 








- January, 1929 





Half a Billion New Stars! 


(Continued from page 21) 


lying right in the middle of the Milky Way. 

Among the strangest mysteries of solar space 
are the stars that appear to “run up a fever’”’ at 
certain times, become flushed and bright for a 

riod, and then sink into dullness again. One 
of these is Algol, the “ Winking Demon Star,” 
whose secret was solved only recently. Exactly 
on the minute, every two days, twenty hours 
and forty-nine minutes, it suddenly begins to 
fade away, until in the course of three or four 
A few 
minutes later it begins to brighten and, after 
three or four hours more, regains its former 
prilliancy. The puzzle was solved when a Ger- 
man astronomer showed that what seemed to 
be one star was really two, one of which period- 
ically eclipsed the other. This was the first 
explanation of the mystery of a “‘variable’’’ 
star (one that varies in brightness). Six hun- 
dred new variables were discovered last year. 
Many of them have been shown to be but a 
single star, and the solution of the puzzle of 
their periodic brilliancy is one of the celestial 
enigmas awaiting solution. 


erie! the other day the Belgian astronomer, 
M. Delporte, reported that near Jupiter he 
had discovered seven nameless little planets 
whirling on their orbits. Again, when a moving 
point of light, labeled on the star maps RZ 
Cephei, was clocked in a race against time, 
astronomers discovered that this star habitual- 
ly tears along the speedways of the sky at the 
rate of 2,500,000 miles an hour! 

The mention of such a distance is less star- 
tling than it was a few decades ago, when the 
universe was thought of as being not more than 
45,000 light years across. Now we are told that 
the distance across the whirling arms of a single: 
spiral nebula in the constellation Andromeda 
measures 45,000 light years, and that that 
“island universe”’ is a million light years from 
the earth! 

Before we can comprehend figures so vast, 
we must seek some comparison in our everyday 
lives. If you begin counting the seconds ticked 
off by your watch, and count night and day, 
almost two weeks will pass before you can 
reach one million. If you count steadily for a 
year, you will arrive at a figure of something 
over thirty million. And during each one of 
those seconds, light travels 186,000 miles. 
Thirty million times 186,000 gives the number 
of miles contained in one light year—approxi- 
mately six trillion. And that is but one unit of 
the millions and billions of which astronomers 
speak. It is believed that the new 200-inch 
telescope may penetrate into space a billion 
light years! 


S° GREAT are these immense spaces sep- 
arating the heavenly bodies that we never 
really see any of the stars where they are. We 
only see where they have been. By the time 
the light rays reach us, the stars have moved on 
in their orbits. Students of the stars say it is 
entirely possible that at this moment rays of 
light are millions of miles out in space on their 
way to the earth from stars that no longer 
exist! 
A little over a decade ago an astronomer 
estimated that a cube one seven thousandth of 
an inch in diameter—so small it could fly into . 
your eye without bothering you—thrown into 
e Erie, would occupy the same amount of 
Space in that body of water that the earth 
occupies in the known universe. Yet the-new | 
telescope is to increase the size of that universe 
eightfold! : 5 
However, its greatest worth may lie in draw- 
ing our neighbors of the sky closer to us. The’ 
moon, for example. Already the Mt. Wilson 
telescope makes the moon appear less than 100 
miles away, gives a photograph in which it 
speeats to be thirty inches in diameter, and | 
ws asmuch detailas (Continued on page 130) 
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THE AMAZING NEW 5000 HOUR 
ELKON RECTIFIER 
FOR “B” > ELIMINATORS 








ONLY 200,000 
AVAILABLE 
THIS SEASON 


Pacts as the Elkon dry, low-voltage rectifier revolu- 

tionized the design of chargers and “‘A”’ Eliminators, 
the new Elkon “B”’ type Rectifier will revolutionize 
the design of “‘B”’ Eliminators. 


The Elkon EBH Rectifier plugs into any Eliminator 
using the former standard “‘B” rectifier tube. Simply 
take out the fragile 1,000 hour tube—plug in the husky 
Elkon EBH and the change is made. No changes in 
wiring—no adjustments. 

It is sturdy, solid, dry—has none of the frailties of a 
tube — not affected by accidental overloads or line 
surges. It is self healing. The power is smoother, 
quieter. 

From the orders already received from dealers and 
jobbers in all parts of the country, we know that we 
will be tremendously oversold this se:ason—only 200,000 
of these revolutionary rectifiers will be available. 




















The elaborate manufacturing, testing and aging 
equipment necessary to produce the Elkon EBH 
Rectifier precludes any greater production the 
first year. 2 

Look for the Red and Yellow display carton on your 
dealer’s shelves. The new EBH is packed in a metal cen. 


Buy one from your dealer today! Plug it into your 
“B” Eliminator—Trouble free for at least 5,000 hours! 
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80-Page Manual | 


Tells How to Build 
4 NEW 
HI-Q RECEIVERS 
AND SAVE MONEY! 


HIS is the biggest and most com- 
Trice Construction Manual ever 

published by Hammarlund-Roberts. 
80 pages of text, photos and diagrams on 
how to build the New Hi-Q Receivers 
(Junior Hi-Q 29 at $54.35; Junior A.C. 
Hi-Q 29 at $103.95; Master Hi-Q 29 at 
$99.50; and the Master A.C. Hi-Q 29 at 
$151.80). Each of these new receivers is a 
distinct advance over any Hi-Q Receiver 
of the past 4 years—each is a completely 
shielded ‘“‘coast-to-coast’’ instrument— 
each is a marvel in selectivity and sensi- 
tivity—each has even finer tone than 
any of the famous Hi-Q instruments of 
the past. And each can be built, by fol- 
lowing the simple directions in the Hi-Q 
Manual, at SAVINGS of $50 to $100 over 
any ready-made receiver of anything like 
similar efficiency. 
This New Manual also covers power amplifica- 
tion construction, short wave adaptors, instal- 
lation, high efficiency battery and tube com- 


binations, antennas, house wiring and a wealth 
of other practical information 


Shows you how to build a fine radio for yourself 
AT A SAVING and how to build for others 
AT A PROFIT 


Send 25 cents for your copy before first 
edition is exhausted 










Hammarlund-Roberts, Inc., 
1182-U Broadway, New York, N. Y. 


Ienclose 25 cents for the new Hi-Q Con- 
struction Manual. Please send it at once. 
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Half a Billion New Stars! 


(Continued from page 129) 


is revealed by a nine-foot map of the world. 
en Mars comes under its observation, 
according to Dr. H. N. Russell, Princeton 
astronomer, the surface of that planet will be 
seen so clearly that we can tell if the weather 
in a certain spot is warmer or colder than it 
was the night before! He says a nightly 
“weather map of Mars” is entirely possible 
and that the much-discussed “canals”? and 
other features of the planet may be examined 
in great detail. It is entirely possible that the 
new telescope may at last give conclusive proof 
concerning the fascinating possibility of human 
life on other planets. For the detail with which 
a planet is seen depends upon the amount of 
light gathered by a telescope, and the 200-inch 
reflector will have a light-gathering power more 
than 300,000 times that of the human eye! 


POPULAR interest in astronomy and its 
future soon is to be further increased by a 
“‘Theater of the Sky” to be erected near the 
Field Museum, Chicago. Max Adler, a Chica- 
goan interested in astronomy, has donated a 
half million dollars to build this first of Amer- 
ican “‘planetariums.” 

A huge dome, ninety feet in diameter, forms 
a heavenly vault upon which the celestial 
drama is enacted. The audience, entering the 
theater, sits in a circle about a curious-looking 
object in the center of the room, consisting of 
a stubby glass cylinder, with knobs at each end, 
mounted upon a rotating mechanism. The 
audience notes that each of the knobs is stud- 
ded with lenses. Now the lights of the auditori- 
um are dimmed and the bare white vault above 
assumes the shade of a blue nocturnal sky. 

A switch is thrown and powerful electric 
lights flash on behind the lenses, each of which 
project, magic-lantern fashion, a star or planet 
upon the dome above. Slides in the 119 lens 
projectors in the two knobs make it possible to 
show 4,500 stars, each revealed in the exact 
size and brilliance with which it appears in 
the actual sky. It took twelve years of experi- 
menting for Dr. W. Bauerfeld, engineer at the 
famous Zeiss optical works, at Jena, Germany, 
to perfect the remarkable machine. 


HE cylinder, with its knobby ends flashing 

their images upon the dome, moves slowly 
on its axis, duplicating the seeming diurnal roll 
of the heavens, while a lecturer tells of the 
romance of the familiar stars, pointing them 
out with a beam of light as he talks. The sun, 
moon, and stars ascend in the east and descend 
in the west, each represented with scientific 
accuracy as to relative distance and brilliancy. 
The panorama of the stars in the southern 
hemisphere, or @ duplicate ‘of the celestial 
bodies as they will appear te the Byrd expedi- 
tion on the Antarctic ice packs, may be flashed 
upon the dome of the planetarium as well. 

The rotation of the planets may be speeded 
up so that 26,000 years may be condensed into 
four minutes. The dramatic effect of the 
changing seasons, as reflected in the action of 
the heavenly bodies, is heightened by the mech- 
anism which speeds up the action as much as 
4,000,000 times. The stars may also be placed 
in the exact position they are expected to 
assume ten thousand years hence, or in the 
position they occupied when seen by Cleopatra 
on the Nile or by the Cro-Magnon man peering 
from his cavern home. 

Planetariums similar to the one for Chicago 
have been established in a dozen cities in 
Germany and are in the process of construc- 
tion in Italy and in Soviet Russia. New York 
has discussed the possibility of building one. 
Within the next few years, the building of 
the Chicago planetarium and construction of 
the observatory in California to house the 
world’s largest telescope are expected to stimu- 
late new interest in America in this oldest of 
sciences—astronomy. 
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Ship Model Making—Vol. I 
How to Make Worth-while 
Models of Decorative Ships 
A practical book which tells how —~ handy 
arbary 


can make models of a Picturesque 
Felucca and a Beautiful Spanish Treasure Galleog, 





Ship Model Making—Vol. II 


How to Make a Clipper Ship 


A practical book which tells how to make a modd 
of the American Clipper Ship ‘‘Sovereign of the 
Seas’—Donald McKay’s most beautiful vessel,. 





Ship Model Making—Vol. III 
How to Make a Model of the 
U. S. Frigate Constitution 


A practial book for the novice or experienced crafte 
man. Large plans, Scale drawings of every part. 


By Captain E. Armitace McCann 


Ship Model Making, Vols. I, II and III give full 
sized drawings of every part required. These books — 








describe how to make the models, what materials to _ 
use, how to fasten together and color them, how to 
make the spars and rig the ships. You do not need 
to know ships to make these models, the books” 
describe everything in detail, but you may use ;: 
ingenuity and artistic sense in decorating and cap ~ 
make them larger or smaller than the scale given. 


Profusely illustrated—Scale drawings 


Volumes I, II and III, Price, $2.50 each 
Uniformly bound 
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In two-tone Artcraft 
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Bi n d e r (looks like leather— a 
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lasts forever) with the ~ 
name of the magazine 
stamped in gold on © 


Popular cover. This bindér e | 
Science will hold six copies of | 
Monthly | the magazine, and new 
a y copies can be slipped — 
Price $200 as easily as inserting 
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a letter inan envelope. ' 
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Poputar Science Pusiisuinc Co. 
250 Fourth Avenue New York City 
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The Ultimate in Radio—the 
1929 A. C. VICTOREEN 





This marvelous new Super Circuit, 
and perfected in the Vic- 
toreen Laboratory, is by long odds the 
most sensitive and selective ever offered 
by Victoreen to the set builder and 
rdio “fan.” It literally bristles with 
new features, any one of which would be 
considered sensational in an ordinary circuit. 
By all means have a new Victoreen, if you 
“want to enjoy real radio reception. Either 
build it yourself in a few pleasant hours, or 
have it built for you. It will bring you dis- 
selectivity. and tone quality such as 
you"have never known before. lieth: 
Part of the wonderful improvement is due 
to changes in the circuit itself, and yart to 
the redesigned R. F. Transformers. These 
Transformers, tuned and matched to a pre- 
dsion of 4 of one percent by the Victoreen 
patented method, are years ahead of their 
time. They perform equally well in either the 
D.C. or A. O°Circuits. 
Blue Prints Free 
Together with full constructional data. 
We've made it easy for anyone to assemble a 
Victoreen. State whether you are interested 
in the D. C. or the A. C. Circuit. ® 
Ask for Free Blue Print of the New Vic- 
toreen Power Supply. 


THE GEO. W. WALKER CO. . 
Merchandisers of Victoreen Radio Products 
2825 Chester Ave., Cleveland, Ohio. 


Victoreen 


Quality Radio Parts 








Control 
R. F. 
Oscilla- 
tions 
With 


PHASATROL 


Reg. U. S. Pat. Off. 
A True Balancing De- 
vice for Radio Frequency 


Licensed by Rider 

lio Corporatior 

Paten' 5-2-'16 
7-27-'26; Pats. Pending 


Amplifiers 
When building a receiver, guard 


against the squeals and howls 
of R.F. Oscillations by incorpo- 
rating Phasatrols in the cir- 
cuit. you have a set now, 
suppress these infernal noises 
with Phasatrol. It is extreme- 
ly easy to install without dis- 
sembling the receiver. 
Phasatrol dampens the circuit 
and absorbs surplus energy, thus 
neutralizing oscillations. By ad- 
justing it to the desired value, it 
is possible to cure even the most 
obstinate R.F. amplifier tube 
from the oscillation habit. 


Price $2.75 each. 


stallation circulars and full 
information. 


Dept. S-1, 
175 Varick Street, New York 


IELECTRAD| 
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Links in the Chain of Science 


(Continued from page 49) 


ingenious device, costing only $20, is attached 
to a wing of the plane and draws off the exhaust 
gases, using them to create a near-vacuum in 
which all noise is practically deadened. The 
silencer is constructed in such a manner that 
rarefied, whirling air is driven deep into the 
engine and acts as a cooler. The use of his 
device, Carlen says, does not diminish the 
power of the motor, but rather increases the 
number of revolutions per minute. 

The silencing of the propeller is more diffi- 
cult. Considerable success is reported in secret 
trials in France with six-bladed metal pro- 
pellers instead of the ordinary two-bladed 
wooden propellers. A plane so equipped and 
with external wires and projecticns removed 
as far as possible is capable of practically 
noiseless flight. 


THs question of noise is attracting more 
and more attention from scientists as popu- 
lation tends to congregate in cities and towns 
and transportation systems multiply; for 
eighty percent or more of city noises arise 
from automobiles, electric railways, and steam 
roads. Dr. F. C. Dockeray, professor of psy- 
chology at Ohio Wesleyan University, reports 
that a little noise may act as a stimulant, like 
a cocktail or a cup of coffee, while too much 
noise long continued might send a person to 
an insane asylum. ‘ 

But whether or not noises stimulate us, they 
are annoying; and at the Massachusetts Insti- 
tute of Technology, Luther A. Gaw, of Cincin- 
nati, has just announced an automobile engine 
that is reported to be virtually noiseless. His 
is a four-cycle engine with a single sleeve valve. 
It has fewer working parts than any other 
similar engine. It is shown in a photograph on 
page forty-eight. 

The man who asked “What's the good of 
science?” probably sees no great value to 
humanity in the study of the whale’s method of 
disposing of the carbon dioxide generated in 
the blood during long periods under water 
which is being undertaken by Dr. A. Brazier 
Howell, anatomist of the Johns Hopkins faculty. 
But this is a secret, which, if it can be dis- 
covered, may be of tremendous benefit to man. 
A whale can remain under water without 
breathing for an hour or longer. In the case of 
any other warm-blooded animal, suspension of 
breathing for that period would cause death 
from the carbon dioxide which would be stored 
up in the blood because it could not be exhaled 
through the lungs. An understanding of the 
chemical adjustment which must take place in 
the whal’s body to enable the animal to con- 
sume its own poisons may lead to the discovery 
of some chemical method of life-preservation 
in submarine and mine disasters. 


ONE could go on almost indefinitely piling 
up answers to the question “ What’s the 
good of science?” for scientific discoveries and 
their applications in the industrial arts are 
multiplying so rapidly that no single brain can 
possibly grasp more than a fractional part of 
the new knowledge that the world is gaining. 
The best that anyone can do, outside of his own 
special field of activity, is to glance at the 
“high spots” of science and invention, as they 
develop. And this is sufficient to demonstrate 
that the efforts of science are practical in the 
extreme, and are constantly reaching wider 
fields of usefulness and increasing the comfort 
and happiness of all men. 





OU won’t want to miss a single in- 

stallment of the thrilling story of 
the Wright brothers and their invention 
of the airplane, beginning in this issue. 
Full of dramatic episodes and enter- 
taining adventures, it is one of the 
greatest stories of its kind ever pub- 
lished. 











VOTE Ae 
callCreCo the 
clearest toned 
longest life - 
alleleMmeyeim eels 


market 


Ap 
AG (o\ 
A.C. 
orfugion | ‘ 
TYPE 


N27) | 


a 


---and it ought to 
be—here’s why 


HE finest materials skillfully 
employed by able craftsmen 
and the foremost laboratory ex- 
perts give CeCo marked advan- 
tages over other tubes. 
They have not only a purer, 
clearer, more pleasing tone, but a 
longer, more serviceable life. 


Try them! Sold everywhere. 
CeCo Mfg Co., Inc. Providence, R. I. 
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Advertising 
GET into + tt ge Fe — 5 ad at home. Ex- 
ri ew No text books 
Practical werk. Old 





ay Biished school. eae 

and address for interesting free booklet. Page- 
Davis School of Advertising, Dept. 174-B, 3601 Michi- 
®a., Chicago. 


Rates 40 Cents a Word. A 10% discount is 
allowed on all contracts for six consecutive inser- 
tions. Advertisements intended for the March, 
1929, issue should be received by January 5th. 
Submit details of proposition with order. 











Advertising Services 


24 WORDS,-151 rural —— $6.04. 
4112P Hartford, St. Louis, 

ALL Aicvertisers aond = be without the im- 
portant facts on Money Making. rite today for the 
*Quick-Action Advertising Rate Folder"’ “which contains 

‘ormation of value to you. If you are anxious for quick 

rofit a do it now! Address opt inquiry to: 
anager, assified Advertising, opular Science 
Monthly, 243 Fourth Ave., New York. 





Ad-Meyer, 














Authors— Manuscripts 


MANUSCRIPTS wanted—Stories, Articles, Song 
Poems. Writers’ a Hannibal, Missouri. 


S 











cAviation 

BIGGEST, Best Catalog Model Airplanes, Part 
Supplies; 5c tpaid. Ideal Company, 21 West isth 
Street, New York. 

SIMPLEX Air Model Co., Auburn, Mass. 
cents for supply booklet. 

LEARN ee ane Soaring. Build your glider, com- 
a2 plans available. Send 25c for further information. 
P. Schroeter, Colby-Abbot Bidg., Milwaukee, Wis. 

“Skyward Hol’’ Wonder book on aviation—32 pages 
150 illustrations. Shows you complete training for flying 
enreer, fame, fortune! Sent free. rite today Parks Air 

Colleze, 215 Mo. Theatre Bldg., St. Louis, Mo. 


IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of the 
*Quick-Action Advertising Rate Folder” showing ‘‘How 
You Can Use Popular ience Monthly. Profitably.”’ 
Address your ys to: Manager, Classified Advertis- 
et Popular Science Monthly, 250 Fourth Ave., New 

or 

THE American School of Aviation announces a new 
correspondence course in Mechanics of Aviation. A 
tr rons, training in Practical Aeronautics. pay mg 
School of Aviation, Dept. 6742, 3601 Michigan -Ave., 
Cc nicago, Til. 

VARIOUS sizes wood, reeds, bamboo, rubber band, 

wheels, propeller, onion skin covering and other sup supplies. 
Big bundle for 25¢e five for $1.00. No stamps. also 
send circulars on free three-foot model. Aero Shop, 3050 
Hurlbut Ave., Detroit, Mich. 

HOME Study Aviation Course by pioneer — at 
new low price. Covers motors, Prosteseay. 2 mencla- 
ture, avigation, design, fi and 100 other tnacinating 
subjects. Endorsed by experts. Diploma given. Free 
employment service. Complete details sent free. Na- 
tional Avietion Training, Dept. 23, 1031 So. Broadway, 
Los Angeles, Calif. 

BUILD your own single seater airplane. F — litera- 
ture. Russell Aero Co. Dept. 8, Ft. Wayne, Ind. 

FLY! Your own airplane. Build using morsrayale 
engine. Booklet with five drawings, tells how. Send one 
dollar. Hodgdon, 324 Bay, Springfield, Mass. 

“GERMAN Glider blue prints $10.00 set. Helmets 
.P. motors $125.00. Gnome 

H.P. $50.00. 








Send 5 





























Pp miiwe tl Lincoln Sport 7 —- new Fist price 
$1100.00 sell for $650.00 terms. rvin A. Northrop, 
730 Washington Ave. North, Minneapolis, Minn.’ 


Bending Machines 


THE Famous Hossfeld “Wrenchless” Universal 
Iron Bender is the last word in bending machines. Bends 
= ~ cold tr — —~y~- . ost any cqpecvalte shape, . 
cluding ond utomobile Spring Eyes. Ben 
} Rat. iF bare or 1 cold. Thousands in use by 

of Sale from the smallest shops to the 
largest railway systems. Write for circular and prices. 
Hossfeld Mfg. Co., Winona, Minn. 


5, Blue Prints 


‘TO THE man who has a Home Workshop and likes to 
work with tools, Popular Science Monthly offers the 
opportunity te purchase blue prints giving details of the 
construction of useful articles for the home. The follow- 
ing are a few of the blue prints available: No. 15, Work- 
shop Bench, No. 17, Cesar and Mahogany Chest, No. 41 
One-tube Radio Set, No. 42, Radio Receiver with ae 
—- of and 45 Sragel No. 43, Four-tube Radio 

ceiver, Pirate Ship, 46 and 47, Spanish 
oe. 48, Model Yacht, No. 50, Airplane model, 

1, 52 and 53, Shope - p, 54 and 55, Five-tube Radio 
set, 57, 58 and 59, Constitution Model, “Old Ironsides,”’ 
61-82, Viking Ship Model, 67, Toy Model of Lindbergh's 
ph le 6 a ago be Plane, 69, Flying ‘ 


h’ 
Sante bert 75 and 76, Santa Maria Ship Model, 78, 
Temple Treasure Chests, 83,8 84 and 85, Ma Rower Model 























Books and Periodicals 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.’’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells “How You Can Use 
Popular Science Monthly Profitably.’’ You'd like to 
know, wouldn't you? Address your inquiry to: Man- 

er, Classified Advertising, Popular Science Monthly, 
250 Fourth Avenue, New York. 

WHAT the Radio Buyer should know—a ‘24-page 
booklet with full information on selecting and operating. 
Price 25 cents. Popular Science Institute, 246 Fourth 
Ave., New York. 

4TH EDITION Revised and down to date. ‘Radio 
Theory and Operating,’’ by Mary Texanna Loomis. The 
standard radio text and reference book of America. 992 

» — 800 illustrations, flexible binding. Price, 

50, postage paid. For sale by hundreds of book- 
dealers throughout America and many foreign countries. 
Or may be purchased direct from the ——t.. Send 
check or money order to Publishing Company, 
Dept. 22, Washington, D. 

BOOKS, Magazines, < Publications in French, 
English, Spanish. Photo novelties, samples, etc., lists, 
20 cents stamps. Villaverde Co., Dept. 205, Box 670, 
Havana, Cuba. 

Et Electrician’s Wiring Manual, By F. E. Seng- 
stock, E. E. Contains all the information RA for the 
= installation of lighting and power systems in 

ouses and other buildings. It completely covers inside 
electrical wiri and construction in accordance with 
the National Electric Code. Pocket size—flexible bind- 
ing. 448 pp. Price $2.50. Popular Science Monthly, 
250 Fourth Ave., New York City. 























Business Opportunities 


LEARN the collection business. Good income; quick 
results. Interesting booklet, “Skillful Collecting,” free. 
ae Collector's Association, Science Building, New- 
ark, 0. 














Cartoonists >. 

CARTOONISTS, Sell your drawings. Proven methg 
Castic Studios, Independence, Missouri. 

—__ 


Chalk Talks 


LAUGH producing program, $1.00. Catalog tn» 





Cartoonist Balda, Oshkosh, Wisconsin. 








Chemicals 





$e, 


CATALOG listing 2500 illustrations chemists’ 

plies, 5000 chemicals, 1000 scientific books sent for 
aboratory Materials Company, 641 East 71st St, 
Chicago. : 

IMPORTANT to advertisers! Are you deriving prom 
from your advertising? Write today for a copy. of the 
“Quick-Action Advertising Rate Folder’’ showing “Hoy 
You Can Use Popular Science Monthly’ Profitably” 
Address your inquiry to: Manager, Classified Advertis. 
heed Science Monthly, 250 Fourth Ave., Neg 

or’ 

MAKE and sell your own products. Information freq 
Clore, Industrial Chemist, Crawfordsville, Ind. 











amend 








Dogs 


ST. BERNARDS!!! Beautiful registered Puppieg 
Reasonable, duty tree, photos; Helvetia Kennels, 181-8 
McKenna, Montreal, Canada. 
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District Managers Wanted 


WE START youina oy business of your own, 
$100 to $200 weekly easily made, without capital or can 
vassing, no agency. New introduction plan. Distrigt 
managers, men or women for new facial massage instry 

ment; enormous demand and profits; few dollars for 
equipment starts you. For particulars, write quick te 
Massaway Company, 687-F Boylston St., Boston, Magg, 











Education and Instruction 


DON’T prepare for any Civil Service examination 
without seeing our free catalogue. Columbian = 
spondence College, Washington, D. C. 








BECOME a Foot Correctionist. A New Profession 
not medical nor chiropody. All the trade you can attend 
to; many are making $3,000 to $10,000 yearly, easy terms 
for training by mail, no further capital needed or g 8 to 
buy, no 4 or soliciting. Address Stephenson Labora- 
tory, 10 Back Bay, Boston, Mass. 

USED correspondence school courses sold on re- 
peeeese basis. Also rented and exchanged. Money- 

ack guarantee. Catalog free. (Courses bought.) 
Mountain, Pisgah, Alabama. 





“DOUBLE entry Dookheoming mastered in 60 h 
with 8 keys; guaranteed; diploma.”’ International pour 
seeping Institute, Desk io? Springfield, Mo. 
SED correspondence e¢ourses loaned, bought and 
sold. “Trifing fee. Home Study Circle, 3951 Beaconsfield, 








“USED Courses—Standard Correspondence Scrools, 
Sold, rented. Guaranteed. (Courses bought) Aneslys, 
2353 Main, Buffalo.” 





INVENTIONS commercialized. Patented or un- 
og eee ea Adam Fisher Mfg. Co., 183 Enright, 
uis, Mo. 
SUCCEED With Your Own Products. Make them 
yourself. Formulas, Processes, Trade-Secrets. All lines. 
ae. circulars free. C. Thaxly Co., Washington, 








Electricity 


ELECTRICITY easily learned from Hawkins Illus 
trated Electrical Guides. Write for Free Electrical 
Question Book. Audel—65 W. 23d St., New York. 











THIS Advertisement may make you tae of 
ann f you'll write immediately for my ‘“Eye- 
** Literature describing Guaranteed Formulas; 
SRT ie Trade Process, Money-Making Information 
how to easily make the orld’s Best-Selling S alties, 
All lines. Investment Small. Bene Start in 
your Home, Room or (Cfiice> Make t Money 
ou’re entitled to. I> Liscombe Miller, Chemist, 
‘ampa, Florida. 
GO IN Ly yey sta 
women or on = $100 
tem 8S y Fa vty.” Unlimited opportunity. 
Complete lnatruction aru tools furnished. Only a few 
dollars uired to begin. Write.for big free book—tells 
W. Hillyer Ragsdale, Drawer 19, East Orange, 





‘ome, spare time. Men and 
okly operating a “New Sys- 


how, 
N. J. 
IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of the 
“Quick-Action Advertising Rate Folder’’ showing “How 
You Can Use Popular ience Monthly Profitably.” 
Address your inquiry to: Manager, Classified Advertis- 
ing. I pular Science Monthly, 250 Fourth Ave., New 
or 


611 PICTURES from is, camera brought $2, yes. 84! 
(Gomeiese plan $2.00. Dale Van Horn, 420 eral 

Trust, Lincoln, Nebr. 

SIGNS, Showcards, Easily Painted with Letter Pat- 
terns. Large variety of Styles and a. Samples for 
Stamp. John Rahn, B2120 Neva, Chicag: 

$8500 IN 17 WEEKS—That’s what Charles Worthen 
made. Do as he did, specialize in real estate. Use my 
successful system, begin at home in spare time, few 
dollars start you. Full information free. ddress 
American Business Builders, Inc., Dept. C 7., 18 East 
18th’ St., New York City. 

MIRRORS Resilvered at home. Costs less 5 cents 
or square foot; you charge 75 cents. Immense profits 




















ting supeparse, reflectors, ——— stoves. Refinish- 
etalw ete.. Outfits furnished.- Details FREE. 
rite fe SPRINKLE, Plater., 94, orton, Indiana. 
START + urfown business; remunerative,little ca 
tearm) 3 lege trading. Paul Kaye, 11 West 42n 
ew York. 





Engines— Motors—Dynamos 


MAKE Electric Motors—half and one horse-power, 
A. C. induction motor winding models show connections 
plain sight. Learn quick, easy. Dept. B, Gaines Bros. 
Gainesville, Texas. 

ELECTRIC motors—Reconditioned equal to new. 
Money back guarantee. A.C. or D.C. ¥% H.P., $16.00; 
1 H.P., $26.00; 2 H.P., $35.00; 3 H.P., $40.00. Others te 
10 H.P. Tell us your motor problems. Temps Brothers 
ee Co., One Martin Ave., Glendale, Long Island, New 

ork. 














Farms and Farm Lands 





GET quick cash sale for your qroperty anywheré. 
Details free. Write Fisher Agency, Hannibal, Missouri. 


Field Glasses 


USED Field Glasses, $3 to $85. Alden Loring, . pet 
M-2, O-we-go, N. Y. . a 

















For Electricians and Helpers at 


THE Electrician’s Wiring Manual, By F. 

stock, E. E. Contains all the information LA tor 
roper installation of lighting and power system 
ouses and other buildings. It ey covers 

electrical wirt and construction accordance 

the i Electric Code. Pocket size—fiexible b 

ing. 448 p; Price $2.50. ine Science Mont 

250 Fourth Mive. » New York City. : 

— 











For Inventors 


UNPATENTED Ideas Can be Sold. I tell you how 
and help you make the sale. Free particulars (Copy- 
wee. Write W. ‘I. Greene, 805 Baltic Building, 

ashington, D. C 

















87, Seaplane Model (30-in.), 88, Simple Modernistic Stand 
anc! Bookcase, 89- , Bremen "Seale Flying Model (3-ft.). TOYMAKERS—Make money at home. Proposition INVENTIONS Commercialized. Patented or ule 
Send 25¢ for each’ blue print you wish to Popular and blueprints, 30c. Weesho-Uko, 31st Office, Detroit, ro ag? Write Adam Fisher Mfg. Co., 183 Enright, 86. 
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HIS is a new, amazingly simple and 
practical way of learning to do elec- 
trical work. It is so sure of results that we 
agree to give you the training and employ- 
ment service that will get you a better job and 
more money or you need not pay a cent! 
Think of it! You take no chance. We not 
only train you, we help you get the job. How 
can we do it? By a wonderful new method 
of teaching which makes everythin, 
about electricity easy to understa 


Learn at Home in Spare Time 


We furnish you with the projector, so simple 
anyone can operate it, and thousands of feet 
of film. You see all types of electrical mach- 
inery in operation, animated dia- 
grams which make the facts about 
electricity as plain, easy to grasp and 
as enjoyable as looking at a movie in 
your favorite theater. It is live, fasci- 
nating instruction; no dry 
text-book study drudging. 


FRE 









ES’ 


Make it Easier to Learn \\\ 


LECTRICITY * 


New Instruction Method 
FitsYou for Big Pay Quickly 


OUR NEW POOK, “The Film 
Way to Bigge: ay in Electricity” 


aimee If you act now, by mailing the coupon, we will send you absolutely 
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Here’s what a practical electrical 
engineer says: Iam amazed at how 
simply you explain the facts about elec- 
tricity. The points are so much easier to 
gtasp than by the usual methods of instruc- 
tion that the student must make quicker, surer 
progress. I only wish I had had the advantage of 
your instruction methods. It would have made 
things so much easier!” Charles E. Fitz, M.E., 
E. E., formerly associated with Steinmetz. 


Film-Way Trained Men in Demand 


Our employment service helps you locate a big 
pay job in the branch of electricity which interests 
— most: Aviation Electricity, Radio, Switch- 

oard Work, Sub-Station and Power Plant Oper- 
ation, Automotive Electricity, Wiring, Contract- 
ing, Merchandising, etc. Here is an extract from 
a letter written by an employer: 


“We will gladly co-operate with you, not 
only in employing any of your students when 
vacancies occur in our organizations, but also 
by recommending that our employees take 
your course.” 


he 
7 
ELECTRIC MATERIAL Co., South Bend, Ind. a 
~ 
















































free and without obligation, our new bodk describing the won- Yr 
derful opportunities for a better job in electricity and giving ay 4 


complete details of this fascinating, new way to learn. Start now . 
to move into the bigger pay class. Sending coupon is the first 
step. Do it now, learn how to get the things you want in life. 


° : & 
You Use This Real Drafting Set 8; ose 
DeVry Projector Given ow » 
Course includes in- £9 ; “ 


Anyone can operate this standard school 
model DeVry projector (value $75) which 

is furnished every student for use during ._ Professionalinstru- 
course at no extra cost. Uses ordinary ee one forage 
light connection, farm lighting equip- all given'at no extra cost. You 
ment or auto battery. Gives clear, get everything necessary 
brilliant, flickerless motion {°*thiscomplete course 


A . in electricity with 
pictures in your home. drafting. aK 


. ‘ % a om r fl $ "7 fs er, 3 Pd 
= a «< : c Fw & 
" _ _oe —— — eo ow == - (4 y ¢ “ ¢ & 


struction in drafting 
and complete set of 





a ‘ < 7 - e 
: 7 7 ea d 
‘ ea 








TAKE THE FILM WAY TO Bigger Pay 










































































the facts in Electricity. They mea 
money no a for you. Hawkins "Guides 
tell you all you need to know ghost Boctes vered go 
7 age it. Eusy to study and evel. om 


ractical workin ,.in 10 volumes. 
{Books a1 pocket 3 Gexible covers. Order aset 


HAWKINS GUIDES 


$34 A VOLUME 
MONTH 





3500 PAGES 
4,700 PicTURES 


Leer the books tell you all about — 


— Experiments — Dynamos— 
tam — Motors — ps Arma 


eee 
Batteriae nciples of Alter- 
Currents and tors—Alternating Cu 

M Transf nverters — Rectifiers— Alter- 
mating Current i oe Dresher — 

e Boa: g—Power Stations 
—Installin; ‘elephone—Tel ox Way! seer lis— 
Ligh ye Also es odere Practical Appili- 


SHIPPED TO You FREE 


Satacest topey antl ‘ou see the books. No obligation 
te unless you satiohed. Send Coupon now— 
Ygreat help lib and see if itis not 





$100 to you—pay $1.00 a month forten monthsor returnit. 





THEO. AUDEL & CO. 
65 W. 23d St., N.Y. 

Please submit for examination 
Hawkins Electrical Guides (Price 
$1 each).. Ship at once, prepaid, the 
10 numbers. If satisfactory I will agree 
to send you $1 within seven days and to fur- 
ther mail you $1 each month until paid. 













SE 6602606 Ko deOncectecctccesscccces “oo 
DS 6..6.0:6.0:65040b60eentesssesesoccncees 

















POPULAR SCIENCE MONTHLY January, iy 
What the World Owes to 1928 |= 





(Continued from page 29) 





























will make fortunes in Aviation. Airplane 


Drafting and Designing is the biggest job 
in the biggest industry of modern times. 
A new field of opportunity has been 
opened up by our improved method of 
training. 

STUDY A 

Base to 1 LEARN 

AY AS YOU Go 
EMPL OYMENT SERVICE 

Write for booklet outlining interesting 
——— Mu Airplane ee ng, fy aro 
Airpo: anagement, eems System 
of Na tion — endorsed 4 Colonel 
Lindbe: Commander Dick Byrd, Lin- 
coln rth, Admiral Moffett and 
others. 


PACIFIC TECHNICAL UNIVERSITY 
San Diego "California 

















henceforth certain body colors, lines, 
and trimmings will have their vogue. 
More interesting to the technical mind 
have been the efforts toward greater 
comfort and convenience for driver and 
passengers. Easier riding has become a 
scientific study. Instruments are re- 
placing human judgment in measuring 
riding qualities, helping to better cor- 
relate springs, shock absorbers, weight 
distribution, seat cushions, tire sizes, and 
pressures, to allow faster comfortable 
riding and longer driving without fatigue. 
Vibrationless power transmission is being 
sought, and we find more use of rubber 
insulators in engine and other mountings, 
better engine counterbalance, vibration 
dampeners, lighter reciprocating parts, 
quieter gearing. We have easier gear shift- 
ing, simplified chassis lubrication, quicker 
pickup through more power, and” less 
tiring steering and braking mechanisms. 


. PSYCHOLOGY 


A. D. PorrenBerGER, Pu.D. 
Department of Psychology, Columbia University 


YCHOLOGY 
today has shift- 
ed emphasis from 
intelligence to emo- 
tion as a motivating 
force in human life. 
Further, the emo- 
tional makeup as an 
inherited and fixed 
possession of the 
individual has given 
place to a more plas- 
tic natural status upon which beneficial 
emotional impulses may be developed 
and harmful ones avoided. Heavier 
responsibility thereby falls upon those 
who guide the child through its earliest 
years when its motivating forces are in 
the making. 

Hand in hand with this interest in emo- 
tional life there goes the attempt to 
measure it and evaluate it as an ingre- 
dient in success. Tests of. temperament, 
character, and emotional stability are 
as numerous as tests of intelligence. 

A specific achievement of great impor- 
tance is the discovery that adults, unlike 
old dogs, can learn new tricks. It has been 
demonstrated that adults can learn such 
things as they need to learn almost as 

readily as the child or youth. 


GS) 


METEOROLOGY 


Cuar.es F. Marvin, M.E. 
Chief, U.S. Weather Bureau 


N IMPORTANT meeting of Euro- 
pean and American meteorologists 
was held at the Paris office of the French 
Meteorological service during the third 
week of May, 1928. The purpose was the 
better international organization of 
weather observations and reports from 
ships at sea, especially those plying the 








North Atlantic Ocean. Plans contemplat, 
the extension of the work to all oceans 
as far and as soon as practicable. 

This program of extension is the great 
forward outlook and step of the present 
time. It hag 
— the ‘ean 
of meteorol 
for fully tne 
years. The 
advanced 
of development 
of communica. 
tion over the! 
oceans by radio} 
makes fulfillment 
of the hope pos. 
sible and gives 
promise of its 
early realization, 

As the organization is developed, each 
nation is responsible for securing at least 
two, and if possible four, observations 
and radio reports each day from certain 
selected ships of its own registry. . The 
weather conditions over the oceans will 
then become as well known as those 
over the land. The information is of 
vital importance to the safety of life at 
sea and to aircraft flying over the oceans, 
Several huge passenger-carrying airships 
are now nearing completion and the 
meteorologists’ of the great maratime 
nations are eagerly codperating to supply 
transoceanic aircraft of all kinds the best 
possible weather service. 





. 
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AMMLATIVS 


MEDICINE 
Morais Fisuspein, M.D. 


Editor, Journal American Mcdical Association and 
Hygeia, the Health Magazine 


Vi TAMINS 
continued to 


engage medical at- 
tention during 
1928, increased 
interest attaching 
particularly to the 
possibility of vita- 
min B deficiency 
in the American 
diet, and to the 
relationships of the new vitamin E, 
especially to sterility. The possibilities }- 
of dangerous results from too much vita- 

min and from vitamin imbalance received 
extended consideration. 

Ultra-violet transmitting glasses lost 
popularity through establishment of the 
fact that in most large cities an insufficient 
amount of ultra-violet penetrates through 
from the sun. American women reacted 
favorably to public health education 
and the craze for weight reduction began 
to disappear. 

It was found possible to transmit 
yellow fever to a certain form of African 
monkey, thus making it no longer neces- 
sary to carry on dangerous human 
experjments. Investigators in the Univer- 
sity of Wisconsin (Continued on page 140) 
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Discovered / 
¢ [he Scientific Seareto of 
Caruso’s 
—" Power 


A post mortem of Coruce’ * 
throat showed superb de- 
ve: of his Hyo- 
Glossus muscle — aga 
= roving the soundness of 
auoene Feuchtinger’s 
theories of voice produc- 









The Great Discovery 


Professor Feuchtinger, A. M.—famous in 
the music centers of Europe—discovered 
the secret of isolating the Hyo-Glossus 


muscle. He devoted years of his life r 
scientific research and finally perfect 

system of voice training that will done 
your Hyo-Glossus muscle by simple, 
silent exercises right in your own home. 


Opera Stars His Students 


Since the Professor brought his discove ery 
to America, orators, choir singers, clu 
‘women, preachers and teachers-- over 
10,000 happy pupils have received his won- 
derful training. 

There is nothing complicated about Phys- 
ical Voice Culture. It is ideally oanpees 
for correspondence instruction. The ex- 
ercises are silent. You can practice them 
in the privacy of your own home. 
results are positive. 


100% Improvement Guaranteed 


The Perfect Voice Institute tees 
that Physical Voice Culture will improve 
your voice 100%. You are to be your own 
uane take G this training—if your voice is 
100% in your Own opinion, 

Sulla refund your money. 


"Send for FREE Book 


Send us the coupon below and we'll send 
u. FREE this valuable work, “Physical 
oice Culture” Prof. Feuchtinger is glad 
to giv give you this book. You assume no ob- 
penton but will do yourself a great and 
ing good by studying it. It may be the 

ae step.in your career. Do not y- 


Perfect Voice Institute 
1922 Sunnyside Ave., Studio 13-61 Chicago 


Perfect Voice Institute sitio is-er Coleago 


Please new FREE book, 
By ay - ne ee enheretand that it is 
it Fd a we 


O Singing O Speaking OC Stammering CO) Weak Voice 
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discovered that copper is a substance of 
greatest importance in relationship to the 
formation of the blood in the human body. 
Heretofore it has been the general belief 
that iron was the chief mineral salt of 
importance in this connection. 

Work on the blood indicates the pos- 
sibility of determining eventually parent- 
age and heredity by blood examinations. 
Surgery finds it possible to remove one 
half the human brain with recovery of 
the patient. The cause of measles is not 
yet determined, but investigators ap- 
proach it closely. When the cause is 
fixed, a skin test and serum for pre- 
vention will be possibilities. 


y 


PHYSICS 


G. K. Burcess, D.Sc. 
Director, U. S. Bureau of Standards 


HIBAUD, 
Hunt, Osborne, 

and Hoag, working 
independently with 
gratings, have to- 
gether succeeded in 
bridging for the first 
time the gap in the 
spectrum between 
X-rays and the ul- 
tra-violet region. 
X-rays now form a 
branch of optics. 

Franck, Birge, and Miss Sponer have 
shown that the heats of dissociation of 
chemical compounds can be determined 
from spectroscopic measurements. 

Raman and Krishnan have found that 
when liquids are illuminated with mono- 
chromatic light, the scattered light con- 
tains not only the original line but other 
emission lines of both shorter and longer 
wave lengths. This lends further support 
to the conception that the liquid mole- 
cule contains electronic systems vibrating 
with definite frequencies, upon which the 
impinging monochromatic light reacts to 
set up new wave lengths. According to 
the new wave-mechanics, electrons are 
nothing but wave systems. Sir J. J. 
Thomson points out, however, that if an 
electron is regarded as an assemblage of 
lines of force, starting at the charge, it 
has definite frequencies and can absorb 
and transmit electric waves even when 
the center remains stationary. 








EXPLORATION 
GiLBeErt Grosvenor, LL.D.,Litt.D. 
‘President, National Geographic Society 
A DVANCES in geography and explor- 

ation were more than usually marked 
by steady progress all along the line. 
The ill-fated Nobile airship voyage to 
the North Pole was the tragedy of the 
year, although taken with the successful 


Wilkins-Eielson flight from Alaska to 
Spitzbergen, it (Continued on page 141) 
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in Aviation 

Get this vitally interest. 
ing new book—full of 
valuable suggestions— 
your opportunities in 
aviation—your first step 
—how pilots and me 
Co chanics are trained for 
“Bud” Gurney, his big-paying positions, _ 
successor as our Read the thrilling story 
Chief Air Mail Pilot of the days when Cok 
and Instructor. Read Lindbergh, flew the 
illustrated story in’ mails—how “Bud” Gur. 
new book: “MAK- ney rose from barn- 


ING GOOD IN AVI- 
ATION.” Price, 25. eee to Chief Air 


“MAKING GOOD .N 
AVIATION ”—.containing full page photo of 
Col. Lindbergh and other interesting illustra. 
tions—sent postpaid for 25c, stamps or coin, 


Air Mail Pilots Teach Fiying 


to advanced students at Robertson School of 
Aviation—an exclusive feature of this insti- 
tution, one ofthe oldest, largest, best equipped 
schools in the country. er 94 years—550 
graduates—no accidents. Army School sys 
tem. Ten Licensed Transport Pilots on teach- 
ing staff. Modern training ships. “Ryan” and 

“Curtiss-Robin” factories on field. Write 
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How to Work with Tools and Wood 


This book explains in a simple, ~~ ce manner all the 
processes of working with tools and wood. It takes all the 
mystery out of using tools and enables you to spend 
interesting and profitable hours in your home workshop. 
details are clearly ex 


Information 








[ 





el 


. Price $1.00 
POPULAR SCIENCE MONTHLY 
250 Fourth Avenue New York City 






































Janus*y, 1929 


MONEY MAKING OPPORTUNITIES SECTION 








ee the World Owes to 1928 


(Continued from page 140) 


to disprove the idea of the exis- 
rol a pe land mass in the hitherto 
uninvaded regions of the Arctic. 

There were scores of expeditions in the 
little-explored sections of China, in the 
interior of Africa, and in the inner 
Amazonian empire. Advance reports in- 
dicate that they 
have brought back 
a wealth of informa- 
tion about little- 
known areas. Among 
these expeditions 
was that of the 
National Geograph- 
ic Society to the 
Pavlof Island vol- 
canos off-the Alas- 
kan peninsula, head- 
ed by Dr. Thomas 
A. Jaggar. 

The sea also was made to contribute 
to the growing fund of knowledge. The 
perfection of gravitation-measuring 1n- 
struznents made possible new determina- 
tions of the weight and shape of the 
earth. The American and Dutch navies 
contributed the use of submarines in 
these undertakings. Sonic depth finders 
were employed in every ocean to trace 
out the terrain of the sea floor. 

The year also was marked by the de- 
parture of Commander Byrd and Capt. 
Sir George H. Wilkins for the Antarctic 
to lay siege to the secrets of the Antarctic 
from opposite sides of the continent. 


Vas 





ANTHROPOLOGY 
Aces Hrouréxa, M.D. 


Curator, Division of Physical Anthropology, 
U. S. National Museum 

HE main ad- 

vances in an- 
thropology during 
1928 were in the 
field of prehistory 
of the Old World. 
Further excavations 
by Absolon in the 
vast Aurignacian- 
station of Vieston 
ice, Moravia, 
brought the number 
of specimens recov- 
ered to over 300,000, and culminated in 
‘the find of a human skeleton with a 
remarkable necklace of Arctic fox teeth. 
Weidenreich published the first account 
of the highly interesting new Ehringsdorf 
skull. Miss Garrod, Buxton, and Elliot 
Smith reported on the new Mousterian 
find, including a child’s skull, of Gibral- 
tar. And Hrdlitka in his Huxley lecture 
showed that in the light of present evi- 
dence science is no more justified in 
excluding the Neanderthal man from our 
ancestry. A valuable find of later pre- 
historic skeletal remains was brought 
from British East Africa by Leakey. 

In America archeological work was 
carried on in Yucatan, Guatemala, Hon- 
duras, and the southwest, by Carnegie, 
English, Smithsonian and other workers. 
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Ive trained hundreds of fellows at 


Earnings 
Has Made $10,000 More 
in Radio 


“TI can safely say 
that I have made 
$10,000 morein Ra- 
dio than I would 
have made if I aes 


old job. Wien I 
enrolled with you I 
didn’t know a volt 
from an ampere. I advise ull 
ambitious young men ito get 
into Radio. There is no greater 
opportunity.” 

Victor L. Osgood; 

931 Cranford Ave. 

Bronx, New York C.ty. 

$500 a Month 

“When I enrolled with N.R.I., I 
was a motorman on a trolley 
car. Now I have a fine, fast 





growin Radio business, I have 


2800 in the bank and abou. 
$300 worth of Radio stock. I 


made it all since graduating less 


than six months avo. 
Richard Butler, 
3535 Sheffleld St., 
Philadelphia, Pa. 


$3,000 a Year 


“I cannot give 
too much cred- 
it to the N. R. 
I. for what I 
have been able 
to doin Radio. 
[haveaveraged 
$3000 a year 
for the past 
three years. I 
am in the Ra- 
dio bisiness. I consider all 
the success I have obtained 
so far due entirely to your 


teaining. 
Fred A. Nichols, 
Hereford, Colo. 
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Television 
can ea 
and quickly become Ly 
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held is today Radio 
all ‘abou ugnt to know 
systems for “erent 


| home 
in their. spare time for Big Pay Radio Jobs. 
Look at These | 


RAvDiICs amazing growth is making hundreds of big-pay jobs 
every year. Trained men are needed. You young ambitious 
men starting out who are looking around for something really 
good and you older men who aren’t satisfied but want more money 
—here’s a field that is growing fast enough to bring success in a year 
or two. I have doubled, tripled, quadrupled the salaries of men in 
one year. My book points out the many jobs in Radio. Clip. the 
coupon. Get a copy now. Why be:satisfied with anything less than 
$50 to $250 a week when that’s what Radio pays its good men? 


So Many Opportunities Many Begin $10 
to $30 a Week Extra Almost pms 


You don’t have to wait one year, two years, not even six months 
to begin getting the extra money you want. I’ll show you the plans 
and ideas that are making $10, $20 and $30 a week extra for my 
students—show you how to begin doing it too the first month if 
you study hard and follow my plans. G. W. Page, 1807 21st Ave., 
S., Nashville, Tenn., made $935 in his spare time while taking my 
course. Earle Cummings, 18 Webster St., Haverhill, Mass., writes# 
“¥ have made as high as $375 in one month in my spare time.”” No 
need to worry about money, this is the famous course that pays for 


itself. 
Learn at Home 


Don’t lose a minute from your job. AllI 
ask is part of your spare time. My prac- 
tical method of training with six big out- 
fits of Radio parts makes learning at 
home easy, fascinating, a pleasure. Boys 
14, men up to 60 have finished my course 
successfully. You don’t need a high 
school education. Many of my most 
successful graduates didn’t even finish 
the grades. 


You Must Be Satisfied 


The day you enroll I’ll give you a con- 
tract agreeing to refund every penny of 
your money if you are not satisfied with 
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“Rich Rewards in Radio’’ shows where 
the big jobs are, what they pay, what 
others are making. It has started hun- 
—— of — on the 
r to bigger mon¢y 
who thought success was 
not for them. Get a 
copy. Not the slightest 
obligation. Do it Now. 


J. E. SMITH 


National Radio Institut 
Washington, D.C. 






J. E. SMITH, President, 

Dept. 9MQ, National Radio Institute; 
Washington, D. C. 

Dear Mr. Smith: Send me your book, “Rich Re- 
wards in Radio.” I want to know about the 
money-making opportunities in Radio and your 
practical method of training men at home in their 
spare time to become Radio experts. This request 
does not obligate me, 
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that tells exactly what 
Aviation offers YOU. 
Walter Hinton—hero of 
history-making flights 
—gives you the brass 
tacks of Aviation To- 
day. He shows you ex- 
actly where your oppor- 
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chained to a small-pay 
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much good sound busi- 
ness sense — a 
is yours FREE for Opportunity of a life- 
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The Richest, Fastest Growing Indus- 
try the World has Ever Known 
Cities everywhere are buildi more airports; 24- 
hour shifts are racing construction on new plane and 
equipment plants. Air lines, air service of every 
kind is doubling and re-doubling itself almost while 
ou watch! There’s no doubt about there being BIG 
AY plus a real future for YOU in Aviation. Your 
one sure move is to get the right training—QUICK! 


Aviation is Read y—Hinton is Ready— 


New it’s up te YOU 
Hinton will train you for Aviation, right at home in 
spare-time. proved course teaches ali about plane 
construction, rigging, repairs, motors, instruments, 
Sony of flight, navigation, commercial Aviation. 
Whether you pian to fly, or want one of the forty Big 


Walter Hinton 


Trail-blazer, pio- 
neer, explorer, 
author, instructor, 
AVIATOR. The 
first man to pilot 
a plane across the 
Atlantic — the fa- 
mous NC-4 — and 
first to fly from 
North to South 
America. First, too, 
to — the jun- 
gle fastnesses of 
the upper Amazon. 
The man who was a 
erack flying in- 
structor for the 
, during the 
War; who today is 
training far-sighted 
men for Aviation. 
Hinton is ready to 
back YOU up to 
the limit. His k 
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Hinton’s Free Book tells a how to start. Clip the 
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Peter Pan and Orville Wright are related to 
each other! The latter is perhaps shyer and 
more sensitive than his fictional counter- 
part. At the same time he has iron in his 
soul, an endless tenacity of purpose within 
a frail body and a delicate nervous system. 
He is full of gentle humor. Hawthorne and 
Gelett Burgess are his favorite authors. He 
likes The House of Seven Gables and equally 
The Purple Cow. He used to chuckle with 
delight over the absurdities of weird inven- 
tions as depicted by Rube Goldberg, the car- 
toonist. : 

The child is indeed father to the man, em- 
phatically so in the case of the Wright brothers. 
Their boyhood illumines and makes credible 
their amazing achievement as men. It is evi- 
dential and vital to the history of the airplane. 
So I am going to tell every least boyhood tale 
and anecdote along with other matter supplied 
to me by Orville, Katharine, and their father, 
who is now dead. 


THE family is of mixed stock—English, Hol- 
land, and German-Swiss. The earliest an- 
cestor, Samuel Wright, deacon and lay preacher, 
left Essex, England, to come to this country, 
and he settled at Springfield, Mass., in 1636. 
His great-great-grandson, Dan, moved in 1814 
to Centerville, Ohio, now a suburb of Dayton 
but: then a frontier point almost in peril of 
lurking Indians. Here the son and namesake 
of Dan, grandfather to the pioneers of the air, 
married in 1818 Catharine Reeder, whose 
father had been killed by redskins. Her mother, 
Margaret, had been the first white woman in 
Dayton, which was partly founded by a brother, 
Benjamin Van Cleve, after whom one of the 
present city hotels is named. 

Milton Wright, father cf the inventors, was 
born Nov. 17, 1828, in a log cabin on a farm in 
Rush County, Indiana. The cabin was “pretty 
well scutched,” having the outside of the logs 
neatly smoothed with the broad ax. It had a 
fine living room that served also for bedroom, 
kitchen, bath, and what you will. In short, a 
one-room cabin with a good fireplace. Tallow 
candles and pitchpine knots. The farm equip- 
ment consisted of one ox and a wooden plow 
with iron shod point. 


tron was converted at eighteen and 
joined the United Brethren Church, a 
sect which derived from the Lutherans, pros- 
pered among the German-Americans of the 
Middle West, and once had about 300,000 ad- 
herents. He studied for the ministry at a little 
college called Hartsville in a town of the same 
name in Indiana. A fellow student became his 
wife and the mother of the inventors. She was 
Susan Catharine Koerner, of German-Swiss 
extraction, and was born in Hillsboro, Virginia, 
April 30, 1831. Her father was John Gottlieb 
Koerner, a wagon maker, born near Schleitz, 
Germany, who fled to this country from 
military conscription of the Napoleonic era. 
Her mother was Catharine Fry, an Amer- 
ican of German-Swiss descent. 

Perhaps the student of heredity can draw 
some conclusions from the mixture of racial 
strains, dogged, substantial, and alert. 

Father Koerner had a shop in which he 
built farm wagons and carriages. It con- 
tained a turning lathe operated by foot 
power, probably the first machine ever seen 
by two little boys who were awed by it and 
did not dream they would become considerable 
mechanics themselves. 

Orville Wright well recalls Grandpa Koerner 
who took him, a little tad, between his knees. 


We can ine the grizzled old man muttering: 
“Ja, ja, i could make you a good wagon- 

builder, yes!”’ 

The parents of the inventors moved around 

after their marriage, the husband combining 
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school teaching with farming and circuit ridj 
They stayed two years on a farm near Fajr. 
mount, Indiana,which was enlarged to some siga 
in time and remained a family property. The 
house was alog cabin of three rooms. The 
child was born here on March 17, 1861. He was 
named. Reuchlin, after a German theolog; 
The father picked out the names of all his sons 
and worked on the theory that Wright, being 
common, needed an unusual handle. : 

Milton became a presiding elder of the 
United Brethren and on the death of his father | 
took his family to spend a winter with his 
mother in Fayette County, Indiana, where the 
second child, Lorin, was born Nov. 18, 1869, 
The name of Lorin was picked offhand from 
a@ map; it just looked good. There was a re. 
moval to Dublin, Indiana, for a couple of 
years, and thence to Millville in the same state 
for a stay of three years. 


GOMETHING important happened at Mill 
ville, or, more exactly, two and.a half 
miles northeast of that hamlet, within a frame 
house of five rooms. Wilbur Wright was born 
here on April 16, 1867. The co-inventor of 
the airplane was named after Wilbur Fiske, 
a personage in the Methodist Episcopal 
Church. 

Again the family moved, this time to Harts. 
ville, where the parents had studied and 
courted. Now the father was minister of a 
church and also taught theology in the college, 
After a year he left to become editor of The 
Religious Telescope, a weekly church organ, at 
Dayton. 

A small house was. bought on Hawthorn 
Street about a mile and a half from the center 
of Dayton, then a sleepy town instead of the 
throbbing industrial city of today. This house 
was the family home for over four decades. 
Orville Wright was born in this dwelling on 
August 19, 1871. It was the only home of 
Wilbur Wright in his manhood and the place 
where he died. Moreover, within these four 
walls the airplane was largely conceived and 
created. 


T WAS a little frame structure with wood 
shingles on peak roof, wide clapboards 
painted white, and green shutters at the win- 
dows. There was.a small porch at the kitchen 
end. A partial cellar extended under the living 
room. The new owner raised the back roof 
so as to have four bedrooms upstairs, match- 
ing the number of rooms below. No plumbing 
and no bath. An open well with a wooden 
pump at the back door was the water supply. 
Oil lamps gave light, coal stoves heat, and 
cooking was done with firewood in the kitchen 
range. The lot was thirty-seven and a half 
feet front and 130 feet deep. The house and 
lot probably had a total value around $1,500. 

A few improvements, including some done 
by the hands of the inventors, were made in 
after years. 

Orville, who arrived here, following twins who 
died in infancy, owed his name to Orville 
Dewey, a Unitarian minister. His familiar title 
became Orv and Orvy. To his brother Wilbur 
he was latterly Bubbo, even in letters, while 
his sister Katharine addressed him as Bubs. 

The sister and last child—who plays a vital 
réle in the historical drama of the airplane— 
saw daylight on Hawthorn Street on August 
19, 1874. It was thought a lucky ecoromy 
that her birthday coincided with Orville’s. 
Catharine was her name by due inheritance, 
but the C soon shifted to K through the short 
form of Kate. A relative bestowed the title 
of Schwesterchen, or little sister in German, 
which a childish, blunder split into two nick- 
names, Swes and Sterchens. The latter espe- 
cially became Katharine’s appellation in the 
home and in letters by (Continued on page 143) 
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her famous brothers. The Rev. Mr. Wright, 
as church editor, had a salary between $1,000 
and $1,500 a year. This was a good income 
compared with a maximum stipend of $600 in 
his circuit-riding days. Thanks to his wife’s 
careful housekeeping, it was enough to provide 
fairly well for the family and also to put by 
something for the future. There was enough 
plain food on weekdays and a good dinner on 
Sundays. Clothes were made over down the line, 
starting with the retired broadcloth of the 
minister, so that each child was decently clad. 
Mother Wright was “‘just worshipped” by 
her children. She had time to play with them 
while doing all the cooking and housekeeping, 
making new garments for the minister, and 
remodeling castoffs for the youngsters, mend- 
ing, darning, sweeping, washing, even cutting 
the children’s hair with.or without. a bowl to 
guide the scissors. At night she listened to the 
editorials written by her husband for the Tel- 
. He read them aloud to her and took 
heed of her comment and suggestions for 
. He depended on her to keep his style 
simple while he availed himself of her fertile 
and vivid ideas. Doubtless he was influenced 
by her to become an early advocate of woman 
suffrage. Long after her passing, Bishop 
Wright, at eighty-six, marched a mile and a 
half with his son Orville in a suffrage parade 
through Dayton. 


PRIGHTLY and keen witted, Susan Wright 

had an original mind and a knack for inven- 
tion. She taught herself to design clothes. She 
made and fixed things around the home. She 
gave an example to her youngsters in self help, 
tinkering, and creating. A sled was wanted 
one winter by the two older boys. There was 
no money to buy it. So the mother built a 
sled with her own hands and it was just as 
good as a store kind. She was apt with tools 
and clever with her hands—unlike her hus- 
band. Perhaps she inherited deftness and the 
creative spirit from her father, the German 
woodworker and carriage maker, and passed 
on these gifts to sons in whom they were 
intensified to an illustrious degree. 

“Have you heard the latest about that boy 
Orville?” said one gossiping neighbor to an- 
other. “Only seven years old and he and an- 
other boy have a little wagon and they go 
around picking up bones and sell them to the 
fertilizer factory.” 

“Do tell! I wouldn’t let my youngster do 
it. Why, you know a fertilizer factory smells 
something awful.” 

“Of course. It’s terrible. I hear he finds 
out which way the wind is blowing and only 
delivers when it’s to the factory.” 

“Mercy! Only, if the wind changed, he 
might be afflisticated.”’ 

The proceeds of the bone traffic went to 
eandy and fishing tackle. Orville lost one good 
length of fish line owing to his habit of snaring 
things on land. He tossed a snare into an alley, 
roping a pig that galloped off with yards of 
valued fish line. 

Making fires was an early passion. Aided 
by his pal, Ed Sines, he started a blaze against 
the back fence of the homestead. Three-year- 
old Katharine ran and tattled to her mother, 
who put the fire out. It took a long time for 
Orville to forgive his sister for tattling and he 
still likes to make and see fire, the larger the 
better. 

_An event which seemed quite trivial at the 
time but now appears a signpost on the road 
of destiny happened when Wilbur was eleven 
and Orville seven years old. The father went 
away on a church trip. He thought the boys 
had been pretty good lately and he would buy 
them a present. “‘Boughten” gifts were some- 
what rare in that frugal home. Yet he liked 
to bring home a few (Continued on page 144) 
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Cash besides! 


Now you can say “good-bye” forever to L 'W PAY—hard, 
monotonous work and time-clock drudgery. Here, guaran- 
teed by a million dollar institution, is the BIG CHANCE 
you've been hoping for—to get into SELLING where you can be your 
own boss,where the sky’sthe limit to your earnings. Read thisastound- 
ing agreement to make youa DYNAMIC Salesman—to give you 
actual selling experience and to pay you $150 in cash for learning! 


Million Dollar Companies Offer You Jobs—Good 
Pay—Experience as a part of N.S.T.A. Training! 


We have made the secrets of scientific selling as easy to master as 
reading your newspaper. Then we have arranged with some of the 
biggest companiesin a dozen different lines to put you right out on 
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“The Boss Didn’t Even 
Know My Name” 


“He said my face was more or less 
familiar and he remembered seeing me 
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name until the I. C. S. wrote him-that 
George Jackson had enrolled for a 
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work. 
“*Who’s George Jackson?’ he asked. 
Then he looked me up. Told me he 


was Ge to see I was ambitious. Said 
he’d his eye_on me. 

“He too. Gave me my chance 
when Frank Jordan was sent out on the 
road. I was promoted over older men 
-who had been with the firm for years. 

“My spare-time studying helped me 
to get that job and to keep it after I 
got it. It certainly was a lucky day for 
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cheap knickknacks for the family. An odd toy 
caught his eye in the city store. It was ex- 
pensive, a useless plaything at the price of a 
good shirt, a hymn book, or a pair of copper 
toed shoes. He hesitated. He examined the 
foolish doodad, was fascinated, and yielded 
te the extravagant urge. 


FoR a late autumn evening the father 
walked into the living room of the Haw- 
thorn Street house with an air mysterious, his 
hands covering some object. 

“What is it, father? What is it?”’ 

“Something for you boys.’’ He smiled down 
at the children. 

““Let me see it! Please, father, let me! I 
said it first!”’ 

“Watch now!” 

“O-h-h-h-h!”’ gasped the awe-stricken young- 
sters as the father opened his hands and a 
shiny thing leaped into the air. It rose whir- 
ringly and smote the ceiling, fluttered a mo- 
ment as if undecided on its next course, and 
then sank slowly to the floor. 

“It’s a bat!” shrieked the ecstatic lads. 

“A flying bat! Isn’t it, father?” 

“No,” we can imagine the response, “‘it is 
not alive. It isa machine. You sée it has two 
little fans that whirl around because of the 
pull of this twisted rubber band. The frame 
is cork and bamboo and the rest is paper. So 
it is very light. I guess these fans push against 
the air just as a ship propeller pushes against 
water. Perhaps there 7s some likeness between 
this machine and a bat or bird. Anyhow they 
both fly. This is a scientific toy. I won’t ask 
you boys to spell its name. It is called a 
hel sopter.”’ 


R the next few days the flying bat was 
put through its paces within the house and 
out in the back yard. It had a strenuous try- 
out at the hands of two enthusiastic and ruth- 
less experimenters. They were at it morning, 
noon, and night. They subjected the motive 
power to a cruel strain. They racked and tore 
the fragile device with eager fingers, loudly 
warning each other against violence. 

“TI declare, those Wright boys are perfect 
terrors!”’ remarked a cross-eyed neighbor, dis- 
cussing the news of Hawthorn Street with her 
best friend. 

“What have they done now?” 

“Why, their father bought them an expen- 
sive toy. I hear it cost fifty cents. And in 
no time at all they tore it all to pieces!”’ 

“What a shame. Minister's sons, too.” 

“That’s what I say. I don’t see how such 
destructive little hellions will ever amount to 
anything! Now my boy——”’ 

Meanwhile Wilbur and Orville Wright had 
blissful dreams around an experience never to 
be effaced from memory. That beautiful mar- 
vel! That lovely thing that acted like a living 
creature of the void! 

It is a machine. Father said so. The fans 
go round and round and push the air. They 
go so fast you can’t see them. Faster than a 
bat’s wings. It is a flying bat, like the one 
that went through the attic window. It might 
be a bird, the same as those that fly around 
the chimney. 

Oh, if I could fly like that! iw 

Destiny smiled tenderly on the sleeping lads. 








[s ANOTHER absorbing chapter next 
month, Mr. McMahon tells the story 
of the Wright boys’ early experiments 
in the mechanics of flight, interweav- 
ing fascinating anecdotes and dramatic 
incidents. You won’t want to miss 
a single installment of this remarkable 
narrative. 
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tuition. 
Trame Inspection is healthy. outdoor 
work = regular hours. | You 3 be 
actic: our own boss, ‘aces 
ood pinces tach minute, deal only with 
high officials. Promotions to $140, $175, 
$200 and up per month come rapidly, 
Send for Free Booklet 
For 10 years we have trained and placed 
men in this interesting profession. Read 
what they say about it in our free book- 
let, which also ewe Rie “a Ly q 
assist you to a positio f 
tion, or refund your tuition. Write for 
booklet today. n 
Standard Business 
Training Institute 


Buffalo, New York 
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AT HOME! 


Let us tell you how you can quickly and 
easily learn to play your favorite instrument, 
right in your own home and in your spare time, 
Music will make you popular, welcomed every- 
where,and offer many big-money opportunities, 


Easy as A-B-C 
You need know nothing about music to begin. We 
give you personal, individual instruction right from 
the start and guarantee your satisfaction. You will 
Ganyeteas pad Gelenses Chas enuaie com be Sie 
nating. 


so easy and fasci 
n Gogsess io Bane Vista. Yolen Sree eet 
Hawaiian Guitar. Surprisingly ow cost; easy terms. 
Send for Our New Catalog Today 
It will tell you all about this it School — now in 
its 25th successful year — and the wonderful National 
ny Method that has meant success to over 
200,000 enthusiastic students. Send for it right now, 
while you think of it. It is FREE. 
NATIONAL ACADEMY OF MUSIC 
Dept. 172 702 East 41st Street, Chicago 
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Fires Start Themselves 


(Continued from page 61) 


so cases of magnesium powder—a photograph- 
ic flashlight material—decomposed. Streams 
of hydrogen gas filled the elevator shaft and 
exploded, killing several men. ; 

Fire experts are beginning to recognize a 
hitherto unsuspected hazard—what is known 
to chemists as “catalysis,”’ the ability of cer- 
tain metals and other substances to promote 
chemical reactions, including explosions, in 
seemingly impossible circumstances. For 
example: ; : 

Filing cabinets were being baked in great 
enameling ovens at a Rochester, N. Y., plant 
net long ago. Benzol fumes from the enamel 
solvent filled the ovens, which were kept care- 
fully several hundred degrees below the heat at 
which the fumes—it was thought—could ex- 
plode. Yet one morning an attendant opened 
an oven door, and the resulting blast threw him 
bodily across the room. Experts who in- 
vestigated advanced the novel theory that 
the steel in the oven may have aided the 
chemical union of benzol vapor and air that 
produced the explosion. 


eN you scuff across the carpet, on a 
clear dry day, you may notice a faint spark 
fly from your finger tip as you touch a metal 
fixture. That baby spark of “‘static elec- 
tricity,”’ in other circumstances, is the bane of 
firemen. It can cause anything from a gasoline 
filling station blaze to a dust explosion that will 
wreck an entire factory. 

Many are the stories told of gasoline tank 
truck fires from static sparks; most trucks, in 
fact, drag metal chains along the ground to 
carry off harmlessly any electricity that may be 
generated by the swishing liquid within. But 
the strangest tale is that of a “human dynamo” 
who by some peculiar condition of his body 
seemed to be an extraordinarily good electric 
generator. 

This man, a driver for an Arizona oil com- 
pany, burned up three tank trucks before they 
caught him at it. Each time the circumstances 
were the same. His truck carried five-gallon 
pails which were hung on the cocks at the rear 
of the truck and delivered, two at a time, to the 
consumer. By the time the driver returned 
with two empty pails to substitute for the full 
ones hanging ready, he had acquired a new 
electric charge and a spark would leap from his 
fingers past the inflammable gasoline. Puff— 
and another tank truck would go up in flames. 
Finally the man was transferred to another 
department where his dynamo proclivities 
could do no harm. 


HEN the Massachusetts State Police, 

some time ago, investigated a number of 
automobile fires at filling stations, they found 
that the mere passage of gasoline through a 
filling hose generates enough static electricity to 
ignite the car’s tank, under favorable circum- 
stances. Probably you may never see your 
car catch fire at a gas pump, because these 
accidents are rarer than they once were; thanks, 
largely, to the lower inflammability of present- 
day gasoline. But if the metal filling nozzle is 
held away from the rim of the tank opening, a 
dangerous spark may jump a half-inch between 
them as the rushing gasoline piles up an electric 





MONEY MAKING OPPORTUNITIES SECTION 


Learn Electrici ty 


ByActualwork-not Boo 





145 





in 12 weeks at Coyne 


Students Doing Actual Work On 
Power Transmission Apparatus 
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A. C. Control Equipment 
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Yes, 12 weeks at the Great School o 
Coyne, located in Chicago, The Electri 
enable you to 
become an Electrical Expert capable of 
commanding big pay. The whole world 
of electricity is open to the practical man 
—the man who has had actual experience 
with electrical apparatus. Coyne gives you 
a practical training on the test out- 
lay of electrical apparatus of any institu- 
tion in the World, everything from door- 
bells to power plants. 


No Books—You Do 
- Actual Work 


The Coyne practical course includes no 
books or useless theory. Not by corre- 
spondence. We train you to work with 
your head and hands on the same kind 
of electrical ap aratus as you will find 
“‘out in the field.” Age, lack of experience 
or education is no drawback, Our students 
range from 16 to 60 years of age. Coyne 
gives you Free a Life Scholarship which 
enables you to stay as long as you want 
without extra charge or return later for 
more training, and assists you to a 
position after graduation. We also include 
Free a course in radio and autoelectricity. 


You Don’t Need Advanced 


Education or Experience 
We don’t attempt to teach you by books. 
Weteach you by practice on ourmammoth 
outlay of actu uipment. We train you 
in house wiring by having you do it 
exactly as it is done outside—not just by 
reading about it. The same applies to 
armature winding, power plant operating, 
motor installations, automotive work and 
hundreds of other electrical jobs. That’s 
why we can train you to become a Master 
Electrical Expert. 


Earn While You Learn! 


We help students to secure jobs to earn a good Fe ae 
of their living expenses while training and assist 
to a big paying 106 on graduation. 
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ONVICT 6138, escaped from the 
State Penitentiary; Name, Charles 
Condray; age 37; Height, 5 ft. 8 in. 

Weight 141 pounds; Hair, light brown; 
Eyes, gray. 

Easy enough to identify him from his 
photograph and this description, you 
may say—but, Condray took the name 
of “Brown”, dyed his hair, darkened 
his skin, grew a mustache, put on 
weight and walked with a stoop. 


Yet, he was captured and identified so 
tively that he knew the game was up and re- 
turned to the penitentiary without extradition. 
How was it accomplished? Easy enough for 
. They are the special- 
cream of detectives. 
Every day’s paper tells their wonderful ex- 
ploits in solving mysterious 
victing dangerous c 


More Trained Men 
Needed 


The demand for trained men by governments, 
states, cities, detective agencies, corporations, 
and private bureaus is becoming greater every 
day. Here is a real opportunity for YOU. Can 
you imagine a more fascinating line of work 
than this? Often life and death de 
finger print evidence—and big rewa 
the expert. Many experts earn regularly from 
$3,000 to $10,000 per year. 


Learn at Home in 
Spare Time 


And now you can learn the secrets of this 
science at home in your spare time. Any man 
with common school education and _ average 
ability can become a Finger Print Detective 
in surprisingly short time. 


—The Confiden- 
38 Made to His Chief! 


IF YOU ACT QUICK—We will send you free 
and with no obligation. whatsoever, a copy of 
the gripping, fascinating 
Secret Service Operator 
Chief. Mail coupon NOW! 


Write quickly 
on Fin 
ful training in detail. 


the Finger Print Ex 
ists, the leaders, 


Free 





$1000 REWARD 
For the Capture of 
This 
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Fires Start Themselves 
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are quickly dissipated. That even here this is 
not always so is shown by a case on record of a 
smoker who ignited vapors from a wrecked 
gasoline tank more than 150 feet away. 

One ironic illustration is that of a woman 
who, shortly before she was to deliver an 
address on the hazard of home dry cleaning, 
washed her arm-length gloves in_ gasoline. 
Having donned them to dry them smoothly, 
she was rubbing out the creases, when a spark 
ignited the gasoline. She died from burns 
received before she could strip off the gloves. 

Many oil tank fires of mysterious origin are 
believed to have started by static sparks. A 
mere twenty-foot drop in an oil pipe may create 
a dangerous accumulation of static electricity 
by the time that oil reaches the lower outlet. 


VERY industry, in fact, knows the menace 

of static. Wherever belts are whirring or 
cylinders turning, in newspaper, textile, or 
rubber plants, there is the chance of a spark 
that will touch off anything inflammable 
near by. Once the Department of Agriculture 
investigated a series of strange fires that started 
in great combination cutting and threshing 
machines, each time destroying the machine 
and spreading to the entire field. Static 
sparks, it found, ignited the wheat or other 
produce in the machine. Wherever wheat rust, 





.. powder, became highly inflammable. Either 
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a disease that transformed the wheat into al- 
most pure charcoal, occurred, the trouble was 
greatest. When threshers were equipped with 
electric connections to the ground the fires 

Dust seems hardly a likely source of fire; yet, 
suspended in the air in fine particles, it may be 
a more powerful explosive then dynamite. 
Aluminum dust wrecked a Racine, Wis., plant 
when it was ignited, presumably by static 
electricity, during its manufacture for use in 
silver paint. Here the metal, reduced to 


static sparks or electric lamp connections may 
have ignited the pyroxylin lacquer dust, a sub- 


and razed a Detroit, Mich., factory last year. 
The dust of sulphur, hard rubber, sugar, and 
cork, to mention only a few, have each caused 
a number of tragic explosions and fires. 

In marked contrast to the lightning-swift 
consequences of a dust explosion is the slow, 
smoldering birth of spontaneous combustion. 
Oil- or chemical-soaked rags are the most 





familar causes. But, as one incident shows, 
they are by no means the only ones. 


YY TtsIN a red brick newspaper building 
in New York City, one night, printers were 
making ready the presses for editions of the 
following day when one of them saw smoke 
seeping through chinks in the board partition 





separating the plant from a cigar store next 
door, closed for the night. Entering the store | 
they found shelves lining the wall to within | 
two feet of the ceiling, filled with boxes of 
cigars—and, atop a shelf, an eight-inch pile of 
newspapers that exuded a telltale trail of 
smoke. In a moment the fire in the burning | 
papers was stamped out. | 
Examination showed that the scorched shelf, | 





a solid one-inch plank, had not been burned a 


BOYS Earn MensWages as 
‘AUTO MECHANICS-. 


through from below. And the papers had been 
charred, not on top of the pile, but beneath and 
inside it. There was but one possible verdict— 
‘spontaneous combustion.” 

Experts explain that, given three circum- 
stances, spontaneous combustion will surely 
follow. The first is the real cause—usually, an 
animal or vegetable oil that will turn rancid. 
Fish oil, linseed or other “drying oils”’ used by 
painters, even salad oil may suffice. Next is the 
tinder; any inflammable material, such as rags 
or paper. The last requirement is that these 
materials be confined so that the heat will not 
escape, but will con- (Continued on page 147) 
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You can succeed! You'll never see greater 
tunities. Parks has over $175,000 in equipment— 
transport pilot instructors—over 406 students. 
26 new-production planes—complete sho; 
modern engines—a great airport. Parks off 
everything for thorough training. om 


GROUND AND FLYING JoOps 
PAY $75 TO $500 A WEEK! 


And the industry is crying for men. We've guaray, 
teed one manufacturer to sup- 
ply him 200 graduates by next 
spring. Present rates save 
you over $100 on mechanic’s or 
pilot’s course. 


FREE « “Skyward Ho!” 
¢ —big illustrated 
book describes pilot’s and me- 
chanic’s courses. Full of facts 


and figures. Write today. 
252-L Mo. 
Theatre Bldg. St. Louis, Mo, 
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Our famous home-study Poultry Course 
teaches how to double winter eggs, cut feed 
bills, avoid losses, and 1000 other money- 
making secrets. Methods used by success- 
ful Poultry raisers the world over. FREE 

















Book tells all about Course and big men be- 

hind it. Write today for your free copy. 
NATIONAL POULTRY INSTITUTE 

Dept. 413-E Washington, D. C, 


DRAW CRRIQNS 


Turn Your Talent Into Money 


Cartoonists earn from $50 to $250.00 
per week—some even more. Remark- 
able new Circle System of Drawing 
teaches you in half the usual time. 
Send for booklet and sample lesson 
plate explaining full details of the 
Course. No salesman will call. 


THE NATIONAL SCHOOL OF CARTOONING 
615 Penton Building Cleveland, Ohio 
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tinue to raise the temperature of the inflamma- 
ble mass until it catches fire. 
A tight-piled mass of oil-soaked painters 
fulfills these conditions ideally. Action of 
the air’s oxygen upon the oil starts the trouble. 
It generates spontaneous or self-produced heat, 
and the temperature in the confined mass rises 
slowly to the burning point. Hours may pass 
before a pillar of smoke and fumes gives warn- 
ing. So surely will such a combination p-oduce 
fre that one Eastern insurance firm stages a 
Jar demonstration of spontaneous com- 
bustion by placing oily rags in a covered 
bucket. In three hours the lid is lifted and the 
are seen burning. 
As for the fire that started in a newspaper 
pile, just described, it was explained that 
rinter’s ink in the papers—aided, perhaps, by 
a little sulphur in the paper stock itself—had 
been the fire-causing agent. So rare is this 
occurrence that but one other similar case, in 
a private home, has been reported to the Na- 
tional Board of Fire Underwriters. Even so, ‘t 
advises against piling newspapers in a tight, 
unventilated heap. 


[* THE flood that swept through Vermont 
not so long ago, barns were inundated with 
water. Oddly enough, several strange fires that 
followed in the flood’s wake were traced to the 
wetting of the hay. 

One farmer’s hay-filled barn near Middlesex, 
Vt., caught fire two days after the flood had 











receded. Heat generated in the wet bottom 
layers of the hay pile had produced hot drafts 
to the upper surface, and finally had ignited 
the close-packed mass. 

Shipping dairy feed composed of alfalfa and 
molasses is a hazardous business, due to 
spontaneous combustion. Railroad experts are 
powerless to prevent it, and the only way to 
avoid burning up freight cars is to rush the 
stuff to its destination and unpack it at once. 
Even at that, a car catches fire. 

In great coal piles occur some of the most 
troublesome cases of spontaneous combustion. 
in one case a discarded Christmas tree left on 
the coal pile of an Indiana public service com- 
pany started a coal fire. A board fence started 
another, and wind-blown autumn leaves a 
third. Often coal fires start themselves; most 
coal piles have “‘hot spots”’ which, if they once 
attain a temperature of from 140 to 180 degrees 
F. are likely to mount rapidly to the burning 
point _ discovered and the coal spread out 
to cool. 


0 DIFFICULT is a coal pile fire to extin- 
guish that the usual ingenious expedient is 
to make no attempt to put out the fire—but to 
load the burning coal on trucks and feed it at 
once into the factory boilers to save what is left 
of it for power! 
To the present list of queer fires the future 
may add still others. There are today fires of 
more or less regular occurrence whose cause is 
still utter mystery. Within the last few months 
strange blazes have occurred in Cuba, Indiana, 
and Louisiana sugar refineries. In each case, 
investigators found, they started in the center of 
bags of granulated sugar. Since sugar alone has 
long been on the “innocent” list of substances 
supposedly incapable of spontaneous com- 
bustion, the theory has been advanced—and 
subsequently denied—that the sugar bags had 
previously been used for some such combustion- 
aiding material as saltpeter, and not properly 
cleaned. The real cause is still unknown. 


OW much do you know about the 

weather? Turn to page 56 and see 
how many of the questions you can 
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Five-Million-Volt Gun 
Built to Smash the Atoms 
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pose to harness for the atom’s destruction 
Nature’s lightning itself! 

Upon a mountain crag purposely chosen be- 
cause of the frequency and violence of local 
thunderstorms, Doctors A. Brasch, F. Lange, 
and C. Urban, of Berlin University, have | WAZ ; ; 
erected the diminutive “lightning-proof”’ ; 
cabin, sheathed with sheet metal. Overhead, 4 F 
across a chasm between the pinnacles of two | BAA eS s ELECTRICITY 
lofty crags, they have suspended a mighty f as = 
aerial 2,500 feet long. Its purpose is to trap k tongs tg 
the air’s electricity during violent thunder- 
storms and harness it to destroy the atom. 

Great “corona sheaths,” weird-looking cylin- 
ders of galvanized iron more than two feet in 
diameter at some places on the antenna, pre- 
vent the currents from leaping in flaming 
halos from the wire. At the terminals of the 
cables, also, chains of thirty insulators such as 
are used singly on high-voltage transmission 
a bar a sputtering flash to the mountain 
itself. 
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LREADY, from a small test aerial, the 
experimenters have drawn sparks fifteen 
feet long, indicating a potential of more than 
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At the right is a view of my draft- 
ing and specification offices where a 
large staff of experienced expertsare 
in my constant employ. 
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Offices 
Just Across Street 

From 

Take the First Step Today—Action Counts IY . entors 

If you have a useful, practical, novel idea for any new article or for an 

improvement on an old one, you should communicate with a competent 7 

Registered Patent Attorney AT ONCE. Every year thousands of applicae 

tions for patents are filed in the U. S. Patent Office. Frequently two or 

more applications are made for the same or substantially the same idea 

(even though the inventors may live in different sections of the country 

and be entirely unknown to one another). In such a case, the burden of 

proof rests upon the last application filed. Delays of even a few days in 

filing the application sometimes mean the loss of a patent. So lose no 

time. Get in touch with me at once by mailing the coupon below. 

Prompt, Careful, Efficient Service —, 


This large, experienced organization devotes its entire time and attention 
to patent and trademark cases. Our offices are directly across the street 
from the U. S. Patent Office. We understand the technicalities of patent 
law. We know the rules and requirements of the Patent Office. We can 
proceed in the quickest, safest and best ways in preparing an application 
for a patent covering your idea. Our success has been built on the 
strength of careful, efficient, satisfactory service to inventors and trade- 
mark owners located in every state in the Union. 


Strict Secrecy Preserved—Write 
Me in Confidence 


All communications, sketches, drawings, etc., are held in strictest confi- 
dence in strong, steel, fireproof files, which are accessible only to author- 
ized members of my staff. Feel free to write me fully and frankly. Your 
case will have my personal attention. It is probable that I can help you. 
Highest references. But FIRST—clip the coupon and get my free book. 
Do THAT right now. 
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The booklet shown here contains valuable information relating to patent 
procedure that every inventor should have. And with it I will send you 
my “Record of Invention” form, on which you can sketch your idea and 
establish its date before a witness. Such evidence may later prove valu- 
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to proceed and the costs involved. Do this NOW. No need to lose a wi nan 
minute's time. The coupon will bring you complete information entirely —OR— 

without charge or obligation, Suite 1106 Woolworth Bidg., 
New York City. 
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“There’s One Man 
We're Going to Keep” 


*Ep Wriison, there, is one of the most ambitious men 
in the plant. I notice that he never fools away his 
spare time. He studies his International Correspon- 
dence Schools course every chance he gets. 

“Tt’s been the making of him, too. He hasn’t been 
here nearly so long as'Tom Downey, who was laid off 
sora but he knows ten times as much about this 

usiness. 

“I’m going to give him Tom’s job at a raise in 
salary. He’s the kind of man we want around here.” 


How do you stand in your shop or office? Are you an Ed 
Wilson or a Tom Downey? Are you going up? Or down? 

No matter where you live, the International Corre- 
spondence Schools will eome to you. No matter what your 
handicaps or how small your means, we have a plan to 
meet your circumstances. No matter how limited your 
previous education, the simply-written, wonderfully-illus- 
trated I. C. 8. textbooks make it easy to learn. 

This is all we ask: Without cost, without obligating 
yourself in any way, put it up to us to prove how we can 
help you. Just mark and mail this coupon, 
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out. what industry needs and 
That’s where the money is! Mr. Yate’s book tells 
you what these things are. Send no money. Just 
write postal. Pay mail man $1.25 Bp postage 
when book arrives. Your money back i t 
This offer limited. Write now and get on the right 
track. (Outside U. S. $1.45 cash with order.) 
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a year. Beverage manufacturers im- 
mediately adopted this simple 
crimped tin cap. This invention 
would have made you independently 





wealthy. Fortunes await inventors working along 


right lines. Concentrate on things that are NEED- 


E ). Get Raymond Yates’ new book. 


“3000 NEEDED INVENTIONS” 
Costs only $1.25 and may lead to a big idea. Find 
the public wants. 


you want it. 


21 Wisner Building Rochester, N.Y. 


MONEY MAKING OPPORTUNITIES SECTION 








Wonders of Neon 
(Continued from page 47) 


daylight scene. Moreover, neon light is eco- 
nomical and considerably cheaper in opera- 
tion than ordinary incandescent lamps giving 
the same amount of illumination. Less thar 
four percent of electric energy, it is said, is 
wasted in heat. Compare that with the high- 
power electric bulb in your home that burns 
your hand if you touch it while it is lit! Trans- 
formers supplied with the signs convert 
ordinary lighting current into the 8,000 to 
10,000-volt current used to operate the cool 
reon tubes. 

Airplane beacons use neon light extensively 
because orange-red light, such as neon pro- 
vides, is peculiarly well able to penetrate fog. 
Stationary installations of great neon-filled 
tubes atop towers and office buildings guide 
passing planes; other types of beacons are 
revolving searchlights with a compact neon 
light providing the beam. Often neon beacons 
can be seen for ten or twenty miles through 
haze when other lights are invisible. 


CRE novel type of air beacon recently ex- 
hibited uses as its light source a small 
hollow glass bulb, filled with neon, and devoid 
of any electric connections whatever. The 
bulb, however, rests within a spiral electric 
coil. High-frequency currents, pulsing through 
the coil, supply radiolike energy that lights the 
gas within. It will be remembered that in a 
demonstration of short, high-power radio 
waves, not long ago, neon-filled tubes showed 
where . the electric voltage was the greatest 
in the air by lighting, without any visible con- 
nection. 

Today neon is used in such a variety of in- 
struments as high voltage indicators, lightning 
arresters, and ignition gages. Prof. J. A. 
Fleming, of London, was the first to use neon 
in tubes to detect radio waves; now it serves 
us also in photo-electric or light-sensitive cells, 
and in television receivers. 

A neon lamp can light to full brilliancy and 
go out completely in a millionth part of a 
second! That explains the peculiar utility of a 
neon “glow tube” for furnishing the light in a 
modern television receiver where, to build up 
a composite picture of thousands of dots of 
light, the tube must alternately light and 
extinguish itself many thousands of times each 
second. 


HAT further uses will be discovered for 

neon? One startling possibility is that 
neon lamps may light tomorrow’s homes. 
Some experts believe that present tungsten- 
filament lamps, improved as they are over the 
old-style carbon-filament type, are not the 
last word in efficiency. Perhaps the next great 
step forward will be filamentless, glowing 
tube-shaped lamps patterned after the neon 
advertising signs, and giving tinted instead of 
white light. 

“Such a lamp,” explains Dr. D. Macfarlane 
Moore, Edison Lamp Works engineer and in- 
ventor of the Moore lamp widely used in tele- 
vision receivers, “‘is particularly efficient be- 
cause practically its entire radiation is of a 
monochromatic, or one-color, sort. With the 
determination of a single color best suited of 
all to reading or working, a lamp for the home 
might conceivably be designed to give light of 
this color alone and waste no energy in other 
kinds of radiation.” 

Yellow light, for instance, might serve best. 
It is unlikely that the red of neon alone would 
be suitable in the home, but this color might 
be modified by other substances. Of course 
lamps of the filamentless type would require 
special wiring to provide their high-voltage 
current. 

Once a useless rarity—now a precious, valued 
substance with new uses looking ahead to add 
to its already varied ones—that is the story 
of neon, newcomer to industry. 


























PATENTS 


TRADE-MARKS 
SERVICE 


Without charge or obligation, we wil] 
inform you on any questions you may put 
to us touching on patent, trade-mark aa 

copyright law. You may ask: “Should 2 
protect myself by patent, or register under 
the trade-mark or copyright laws? What 
kind of a patent should I obtain?”’ and 
many other questions that may occur to 
you. These are vital points to consider 
and questions will be cheerfully answered, 


Don’t Lose Your Rights 
To Patent Protection 


ae disclosing your invention to 

send for blank form EVIDENCE 
OF CONCEPTION” to be eomal and wit- 
nessed. As registered patent attorneys 
we represent hundreds of inventors all 
over the United States and Canada in the 
advancement of inventions. The form 
“Evidence of Conception,”’ sample, instruc- 
tions relating to obtaining of pumas and 
schedule of fees sent upon request. 


LANCASTER & ALLWINE 
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Washington, D. C. 
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‘TO THE MAN WITH 
AN IDEA 


PATENTS Procured. Trade Marks Registered. 
—A comprehensive, experienced, prompt service 
for the protection and development of your ideas. 
Preliminary advice gladly furnished without 
Charge. Booklet of information and form for 
disclosing idea free on request. 


IRVING L. McCATHRAN 


PATENT LAWYER 
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Richard B 


705 International Bldg., Weshinghen, D.C, 
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Courts and the Patent Office, 
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TRADE-MARKS 
COPYRIGHTS 


OUR OFFER: 


Your first step 


$ Before disclosing an invention the inventor 
should write for our blank form ‘‘RECORD OF 
INVENTION.” This should be signed, wit- 
nessed and returned to us together with model 
or sketch and description of the invention for 
INSPECTION and ADVICE FREE. 


Our Five Books Mailed 


Free to Inventors 
Our Illustrated Guide Book 


HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 Me- 
chanical Movements illustrated and described. 


OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark Pro- 
tection. Information regarding Trade-Marks 
? and unfair competition in trade. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Countries, 
and secure Foreign Patents in shortest time 
and at lowest cost. 


Progress of Invention 


Description of World’s Most Pressing 
Problems by Leading Scientists and 
Inventors 


ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL 
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED 


IMPORTANT! To Avoid Delay! 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection 
and early filing date in the Patent Office. To secure 
special preparation of your case send $25.00 on account 
with model or sketch and description of invention. 


PROMPT SERVICE, HIGHEST REFERENCES 
REASONABLE TERMS 
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COURSE IN 


TWO YEARS 


YOU ARE BADLY if you tack 
HANDICAPPED foo) och 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of ically all worth-while 
tions and High School train- 
You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
FUTURE This course, 


which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable, It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 


Most people idle away fifty hours a 
week, Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin, 


American School 
Dept. H-175, 

Drexel Ave. and S8th $t., Chicago Bf 
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American School 
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= Shoots His Racing Car 
at a Target 
(Continued from page 22) 


design for the new car? So the seaplane was 
recast, so far as outward appearances go, into 
a land machine designed to house the Napier 
aerial engine. Irving and his assistants de- 
veloped the streamline idea until the new car 
was given a frontal area of just over twelve 
square feet. 

A model of the car was at first constructed, 
in secret, and wind resistance tested in a tun- 
nel. The model was tested again and again 
for speed, ability to hold to the course, and 
general safety. Segrave had previously learned 
with his Sunbeam that a car traveling at a 
speed of 200 miles an hour or more is best 
controlled from the center. His measurements 
were taken and his seat built at the exact 
center line. 


HE Napier 900-horsepower engine rotates 

at 3,400 revolutions a minute, and the 
frame is braced with steel tubes of the utmost 
strength. The steering gear controls the front 
wheels through a separate mechanism for 
each. In all, the car weighs five thousand 
pounds. 

The tires are the result of special laboratory 
research. The probable speed of wheels in the 
Daytona trials, as Segrave forces the speed up 
to four miles a minute, will be about 2,500 
revolutions a minute. The tire size which was 
finally decided upon is thirty-seven inches by 
seven inches. 

The car stands only three feet nine inches 
high; twenty-six feet long, and six feet four 
inches wide at its widest part. It has a seven- 
inch ground clearance. The Napier engine is 
twelve-cylindered, the cylinders spreading fan- 
wise in three rows of four cylinders each. The 
valve in the head idea is used, with six over- 
head cam shafts. The bore is five and a half 
inches; the stroke five and one eighth inches. 
With these specifications the Napier engine 
carried Flight Lieutenant Webster at a re- 
corded speed of 281.5 miles an hour in the 
S-5 at Venice. In its tests the S-5 flew at 
the tremendous speed of more than three hun- 
dred miles an hour. 

So much for the motor car that is expected 
to traverse a mile in fifteen seconds. Men can 
produce such an annihilator of space, but can 
man make it do his bidding, and live to dis- 
cuss his experience? The deviation of one small 
muscle, the failure or laxity of a complicated 
system of human nerves, and the result is 
almost sure disaster. 


Ne ONE appreciates the human equation 
in such a test better than Segrave, who 
was carried along the sands before at 203 miles 
an hour. His job, as the wheels of his car 
touch the start of the flying mile, is concen- 
tration such as few men are called upon to 
give. The eye must remain fixed on its goal, 
never deviating, never blinking. 

So Segrave has equipped the new car with 
rifle sights which will be aimed at a target at 
the end of the course. This target, an enor- 
mous bull’s-eye, will be suspended from a wire, 
strung between two poles or towers thirty feet 
high. At the front of the hood is set the front 
sight—the bead of the rifle. The back sight, 
a telescopic arrangement similar to those on 
big game guns, is set immediately in front of 
Segrave. A black band painted on the hood 
connects the two sights. 

As he starts, Segrave will set his sights on 
the bull’s-eye, open his throttle, and with his 
eye hugging the sight, fire his golden yellow 
car at the target. As he nears his goal, if he 
ever does, the target will disappear, for it will 
hang in the air thirty feet above his line of 
vision, but almost instantly after it has dis- 
appeared, he will have crossed the line. The 
shot will be fired. 

Will Segrave aim straight? 
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Haven’t you often wished that you could 
draw cartoons, illustrate some idea, 
sketch some pretty face, etc? You can do 
all of these things. One of America’s 
most famous Cartoonists and Illus- 
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trators has developed a great, simple 
system for success in all branches of 
Commercial Art. Tnais system has 
revolutionized the entire theory of 
drawing. It means that drawing 

can be as easy for you as £ 
writing—much simpler than 
learning shorthand, bookkeeping or type- 
writing. We are now placing this original 
system for learning Drawing, Art and 
Cartooning, consisting of 34 lessons with 
over 500 illustrations, within reach of 
every one. If you will devote a few hours 
each week to the Course WE ABSO- 
LUTELY GUARANTEE that you will 
learn to draw and draw well before you 
have half finished the Course. It we fail 
to make this claim good, we will refund 
every cent paid us. By eliminating a 
large office force for answering corre- 
spondence, expensive catalogs, etc., we are 
enabled to make a price of $2.98, 
the cheapest price ever known for 
a high-grade, home study course. 
Many have sent us letters similar to that of Rob'tp 
Davis of Detroit, who wrote: ‘‘I can’t see how you Ask 99 
little, when others with inferior Courses get from $26 t 
$60 for theirs. It is more than I expected.” Leam ty 
draw. It is a big asset, no matter what field you arej, 


Send No Money 
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Your First Television Set 
(Continued from page 66) 


it, reverse the scanning disk and also reverse 
the direction of rotation of the motor. 

There is also the possibility that the image 
may be reversed. In other words, it will look 
like the negative film from which prints are 
made instead of like the print. To get rid of 
this trouble reverse the wires leading from the 
radio receiver. Once you have the right com- 
bination of disk face and motor rotation for 
any particular television broadcasting station, 
you will not have to make any further changes 
until a change is made in the broadcast appa- 


ratus. 


SSUMING that you have the neon tube 

glowing properly and the disk rotating at 
just a trifle faster than the required speed, 
you are ready to receive television images. 

Of course the radio receiver must be tuned 
to the station from which the television broad- 
casting is to come and you must leave the 
double-pole, double-throw switch set so that 
the loudspeaker is connected to the set. 

The announcer at the station will make a 
preliminary announcement which usually in- 
cludes a statement of what is to be televised. 
Most of the time this will be a close-up view 
of a man’s face and the subject will smile, 
laugh, smoke a cigarette or otherwise indicate 
animated but relatively slow motion. It also 
is common practice, at some time during the 
television broadcasting, to hold in front of the 
transmitter a large call-letters sign. 

Of course you will be able to tell when the 
man’s face is upside down, but it is difficult 
to determine whether it is wrong side to. The 
letters of the sign will reveal this error. 

As soon as the television signals start, throw 

the switch connecting the radio receiver to the 
neon tube. The tube will flicker quite visibly. 
If you cut a photograph into thin horizontal 
strips and then put the photograph together 
again, with each strip moved along a fraction 
of an inch, the whole picture would appear 
leaning in one direction, and if you moved the 
strips too far along, the picture would disap- 
pear in a meaningless jumble of light and dark 
areas. This is precisely what happens when 
the scanning disk departs from the correct 
speed. 
Because television is still in the experimental 
stage, it is not practical to publish a list of 
the stations engaged in television broadcast- 
ing, but if you desire information on this point 
or on any of the apparatus used for the work, 
address your letters: Technical Editor, 
PoruLaR SCIENCE Montu Ly, 250 Fourth Ave- 
nue, New York City. 





Our A. C. Set Completed 


(Continued from Jage 63) 


and a 171A tube in socket G4. Then insert the 
plug of the A-power transformer in the wall 
socket. In fifteen to forty-five seconds the 
detector tube, type 227, will heat to operating 
temperature and you can tune the set. 

Screw in the knob on F2 until the set is in 
oscillation, and then turn the condenser tuning 
knob until you hear a whistle that marks the 
wave from a broadcasting station. With the 
rotor plates of D4 loosened, and the plates of 
D5 about one quarter engaged, adjust the dial 
and the rotor of D4 until the signal is as loud 
as possible. Then tighten the rotor set screws. 
If you are troubled with oscillation or squeal- 
ing, even with the knob of F2 all the way out, 
adjust the oscillation controller H. 

When you wish to tune the short waves, 
pull the tube out of socket G2 and transfer the 
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Battles with Polar Ice 


(Continued from page 27) 


north, east, and west of you.’’ And the ship 
fettered with chains of ice! Another radio 
flash! But not from Babushkin. It was the 
Krassin sending word that it had gotten 
through to the north coast of Spitzbergen and 
soon would enter the ice. 

The next day everything around the ship 
suddenly creaked and roared! What was the 
matter?’ The ice fields surrounding the boat, 
as far as the eye could reach, were moving in 
different directions. 

Ice-anchors and hawsers were dislodged. 
Huge masses of ice climbed over the Malygin, 
broke to pieces, plunged into the water, and 
Now open water appeared 
around the boat, and as suddenly disappeared. 
Within the ship, cross beams bent and cabin 
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| with destruction. 


doors warped. Filler and paint flew off the 
The ice-breaker was like a 
house in an earthquake. 


Asoct noon the wind scattered the fog, 
and Hope Island was sighted only five 
miles away from the ship! 

Now the moving ice carried the boat straight 
against the island—a new danger. 

The engines raced madly, full speed ahead! 
At first, the ice refused to yield. For half an 
hour, the ship failed to advance a single yard. 
Then the frozen wall began to separate slowly! 
Plowing on desperately, the Malygin pushed 
through. Water spouted in geysers from be- 
neath the screw, and whirlpools seethed all 
around. Floes several yards long and wide 
were quickly pulled in and rose to the surface, 
broken to bits. The blades of the screw 
struck the ice cakes with continual crashes. 

Still, no word from the aviators. In the 
afternoon of the fourth day, the ship was 
hemmed in again. Whole mountains of ice 
piled up against the sides. That night, a brisk 
wind rose from the north and drove the ship 
slowly toward a group of icebergs. They faced 
the Malygin like stolid marble monsters. 
There seemed no chance to avoid them. Again 
a terrific ice jam made the engines useless. 

The crew was on deck. Not a word was 
spoken. With mingled fear and awe they 
watched the magnificent sight before them. 


UT the field ice which slowly propelled the 
Malygin happily passed between the 
icebergs! The fearful danger passed. At last 
the Malygin came to a full stop four miles 
from the granite island that had threatened it 
There it lay, ice-locked 


' again, for two more days. And still no word 


from the flyers! 
At last, in the dawn of July fourth, while 
most of the crew were asleep and only the cap- 


| tain and helmsman were on the bridge, a small 


black spot appeared in the distant sky. It was 
the plane! Babushkin and his men had suf- 
fered untold hardships. For days they had 
searcely slept nor eaten, and several times 
had escaped death by a narrow margin. 

These experiences convinced the leaders of 
the expedition that the Malygin’s route 
should be changed. The ship was headed 
southward to open water and then east, 
where less ice was expected. Many another 
hard battle with fog and floes was fought, until 
finally word came from the Krassin by radio 
that the Italia’s men had been rescued. 

The superb achievement of the Krassin, and 
later the thrilling story of the Malygin’s ad- 
ventures, have brought the ice-breaker a 
measure of public renown. The fact that 
boats of this type, during the last half cen- 
tury, have virtually built up a new technique 
of the sea is still, however, little recognized. 

For thirty-nine years, the great wooden 
ice-breaker, the Bear, of the U. S. Coast 
Guard, was Uncle Sam’s policeman as well 
as the only physician, the only hospital, and 
the only base of food supply north of Nome, 


Alaska. Some two years ago the veteran jeg 
fighter was succeeded by the modern steg| 
cutter, Northland. 

Canada, too, uses ice-breakers on the Great 
Lakes and in the Gulf of St. Lawrence, where 
four of the ships are on the job each winter 
The Mikua, which clears the way for shippi ; 
in the St. Lawrence, is one of the largest ics. 
breakers afloat. 

Not only in purpose, but also in design, the 
ice-breaker is different from every other 
of craft afloat. It must be both heavy and 
powerful. Capable of speed sufficient to give 
it the necessary momentum to break the ies 
by the sheer force of its blows, it must at the 
same time be strong enough to inflict, and not 
suffer, damage by the collision. It must be 
able to crack ice into pieces weighing a few 
score tons apiece! And at the same time, it 
must be capable of sliding on the ice. 

The majority of ice-breakers are equipped 
with large water tanks fore and aft, and in the 
center. These may be filled or emptied at the 
rate of several hundred tons an hour, so that 
the weight can be greatly increased to smash 
the ice, or to roll the ship in such a manner 
that it can smash itself free. The ships are 
provided with steel plating of armor thickness, 
which sometimes is even doubled fore and aft 
along the water line and to the bottom of the 
keel in the fore body, where the ice impact is 
heaviest. 

Today, ice-breakers capable of crushing 
their way through ice from five to thirty feet 
thick go to the rescue of ships in distress in all 
parts of the world. They save human life and 
costly craft, and are an invaluable aid in in- 
creasing humanity’s knowledge and wealth, 
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How to Test Antifreeze 
(Continued from page 84) 


to insert the hydrometer in the radiator at 
any time to determine the strength of the 
solution.” 

*“Not any time,” answered Gus. “ You for- 
get that a hot solution is expanded and the 
hydrometer will sink down below where it 
ought to float. That reading is only good at 
about sixty degrees.” 

“Would that reading also apply to that new 
antifreeze, ethylene glycol?’’ Dexter asked. 

“IT should say not!’ replied Gus emphati- 
cally. “It’s good only for a mixture of glycerin 
and water. Ethylene glycol is just as good as 
glycerin as an antifreeze, but the pure stuff 
reads only 1,120, so you'll have to use a hy- 
drometer that reads lower than the storage 
battery hydrometer to test it when it’s thinned 
with water. Plain water reads 1,000 on the 
hydrometer scale, you know. 

“And _ if it’s alcohol you're trying to test, 
you'll have to have a hydrometer that reads 
even below that, because alcohol is lighter 
than water.” 

“Tf glycerin and ethylene glycol do not 
evaporate as does alcohol, I suppose there’s no 
necessity for testing quite frequently as is the 
case if you are using alcohol,’ Dexter observed. 

“Depends a lot on how hot your motor 
runs,” Gus explained. “If you don’t go spray- 
ing the road with expensive cooling solution 
through a leak, or by boiling it over as you 
did, and the motor doesn’t run so hot that it 
evaporates a lot of water, you can just squint 
in the radiator once in a while to make sure 
that the solution is still there. 

“Either glycerin or ethylene glycol will iast 
almost forever if you don’t lose ’em through 
leaks. There’s no reason in the world why 
you shouldn’t use the same solution winter 
after winter, adding a little antifreeze each 
year t6 make up for leaks if the hydrometer 
tells you it’s needed.” 








_— 














SBSSES FEETTLSSS TESEE = 





wary, 199 


\e 


r at 
the 


| for- 
| the 
eit 
d at 


new 


rati- 
erin 


stuff 
hy- 

rage 

in 
the 


est, 
ads 
iter 


not 
; no 
the 
red. 
itor 
ay- 
ion 
you 
t it 
int 
ure 


ast 
igh 


ter 
ich 
ter 








MEU educators for m, 
all Engineers, Firemen, 
Machinists, Electricians 
and engineer students. 

Fight valuable, up-to- 2 
date Guides treating on 
the theory and practice 

ern En in - 
fmt gineering 





COMPLETE HOME STUDY COURSE 
AND REFERENCE LIBRARY 
8pocket numbers with Ready Reference 
gadex.6 8754 pages. 4750illustrations. caey 
toread. Highly endorsed. A good hel 
securing Engineer’s License. Price 125 
terms, $1 per month. Free Trial. 










SPORMA TION: -- in A Handy Form. 
Answers to Your "Questions and Problems. 
Here is a partial list of the subjects covered:— 
Engine Principles, Valve Setting, 

eee Coutvents 
Encino. ~~] ee om ree eng 
es, Gas gines, nes, In- 
Producers, avintion. Steam, 
Fuel ee aaeeen Boiler Construction, Fir- 
Pise Fitting. He tokers, Boiler Repairs, 
ee tors. Lighting. 

atore, 5 


Wiring: Electrics aidan all 


SHIPPED FREE 
Not a cent to pay until you see the books. No 
obligation to buy unless you are satisfied. Fill 
in coupon in pencil. Send now—today—get this 
standard library for Engineers and Mechanics. 


Theo. Audel & Co. G5W.23 StNLY City 
Mitte Send me AUDETS ENGINEERS 
SUIMIMNAND MECHANICS GUIDES: 8 
COUPON 


numbers, $12, for free examination. 
in 7 days, then $1 monthly until $12 is paid. 









If satisfactory, I will send you $1 


ae $0b0secotsenesesseseeneseswess 
Address ...... bv edeedinubsunececnecsenaemiodvas 
PN tctcctbdidenebeetacameatekaasabakind 


NT UM aticeisiwbabbdondvececnadens 


How To SecureA 
Government Position 


Why worry about strikes, layoffs, hard times” Get a 
Government job! Increased salaries, steady 
work, travel, good pay. I’ll help e 
become a Custom House Clerk, 
Railway Postal Clerk, Post 
Office Clerk, City Mail Car- 
rier, Rural Carrier—or any ¢ ow 
other So job you 
want. was a Secretary- 
Braminer o! of Civil Service 
Commission for 8 years. 
Have helped thousands. 


Now FREE 
My 32-page book tells about the 
—and hoy I can he a’ Br. 
ce 3 S| 
BUNO0 ty Wiener 8 Baillie, 


1T-34 





















JIMMY De FOREST 
BOXING COURSE 
Feaches by mail the Same 
System he taught Cham- 
pion JACK DEMPSEY 


20 weeks, under the System of 
DeF. orest, WORLD'S GREAT- 
INER AND MAKER OF 


7. 
ie 


goons: men have 
now , fameous 


hot 
and became successes over night. Enclose 10c to cover 
cost of mailing, etc. WRITE NOW. 


JIMMY DeFOREST BOXING COURSE 
347 Madison Avenue, Box 2221, New York City 


MONEY MAKING OPPORTUNITIES SECTION 








Magic Tricks Explained 


(Continued from page 46) 


easily, and by placing one end against the 
floor, and the other against the lid of the box, 
force the lid off slowly and noiselessly. The 
performer escapes and pushes the nails back 
into the holes. It appears, to the audience, as 
if he had made a miraculous escape through a 
knot hole in the box. 

Have you ever seen a magician produce a 
basket of flowers from an “‘empty”’ cone? The 
flowers are artificial, of course, and so cleverly 
made that they fold flat. Several hundred— 
enough to fill a bushel basket—can be con- 
cealed, or “‘palmed,” in the hand. When they 
are released by dropping them into the cone, 
they instantly open and swell out, overflowing 
the cone. An illustration on page forty-six 
shows how these flowers are constructed, with 
green tissue outer leaves, varicolored inner 
petals, and a small piece of thin watch-spring 
steel that causes them to open and spread out 
when released. 





CLEV ER trick, depending entirely upon 

an ingenious mechanical principle, is 
known as “The Duck Tub.” This is a large 
metal tub, which the magician fills with water 
after showing that it is apparently empty. A 
few wooden duck eggs are dropped into the 
water; a shot is fired, and three or four ducks 
swim to the surface of the water and jump 
from the tub! 

The tub has a false bottom, consisting of two 
wide rotatable blades made like electric fan 
blades except that they are flat. One blade is 
turned by means of a rope that passes out be- 
hind a curtain. When the blades are closed, 
that is, when they are so turned that no open- 
ing is visible between them, the water can be 
poured into the tub without filling the bottom 
half. In this lower. compartment the live 


ducks are placed. When the rope is pulled, . 


revolving the blades, the ducks can escape to 
the surface of the water. 

Any story of stage magicians would be in- 
complete without explaining at least one of the 
“effects” produced by so-called East Indian 
fakirs, and occasionally reported by credu- 
lous witnesses as “miraculous.” It is true that 
in India one sees many startling, unbelievable 
feats performed; unfortunately, however, 
these become exaggerated in story on reaching 
our shores, so that one must take these 
miracles with at least a lump of salt. It is 
a significant fact that Houdini was able to 
duplicate many of the feats of the fakirs with- 
out ascribing the cause to anything more mys- 
tical than plain trickery and a knowledge of 
science and mechanics. 


EVERAL well-known East Indian fakirs are 
meeting with success in vaudeville with 
what they call the “buried alive” test. .The 


performer is sealed in a casket, which is buried- 


in a mound of sand or placed on display in 
full view of the spectators for a certain length 
of time. The fact that the casket or box is 
sealed prevents any outside air entering. 

Here again the performer falls back on 
scientific means. He carries his air, in 
“canned”’ form, into the casket with him. 
Several manufacturers produce, for the use of 
the medical and dental profession, tiny steel 
drums containing surprising amounts of air in 
compressed, liquid form. These drums con- 
tain sufficient oxygen to keep one alive for a 
considerable time. They are small enough so 
that an ingenious performer may conceal sev- 
eral next his body even when dressed in a 
bathing suit. It is merely necessary to open 
them slightly, and a supply of fresh, life-giving 
oxygen continually fills the casket. On the 
expiration of the period and before the casket 
has been opened, the performer again con- 
ceals the containers, and steps out of the casket 
before witnesses who invariably pronounce the 
harassing experiment “genuine.” 
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Generous commissions and 
profits. Get details to-day. 
Check bottom of coupon 
and mail it now. 


resistance 45%. Send 
for details of special 
offer today. No obli- 
gation. Just mail the 
coupon now. 


Rhodes’ KRISS-KROSS 
Stropper 
Rhodes Mfg. Co. 


Dept. A-243, 1418 Pendleton Ave., St. Louis, Mo. 


Rhodes Mfg. Co., Dept. A-243 

| 1418 Pendleton Ave., St. Louis, Mo. | 

| Without obligation, please send the detailed | 
explanation of KRISS-KROSS stropper which 

| is never sold in stores. Also tell me about 3-way 











| razor you send without charge. | 
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| ( Check here if interested in becoming _repre- ]* 
sentative. 











eS 

































$1.00 AWeek! 


Get out of the low pay crowd, right 
now, Get into the AUTO GAME—the 
World’s Biggest Business where 
trained men get up to $50, $75, $100 a 
week. Mail coupon and learn how I’ll train 
at home—in s time—for an interesting, 

ig money job. op just wishing for success 
for, it that’s the only way to get it. 
Make Big Money Quick 
My FREE Book tells how scores of ‘‘Job-Way’’ 
Students start right out getting raises and big. 
extra spare time money a few weeks after en- 
rolling—while holding their present jobs, and 
then open eneney-anekin shops of their own. 
That’s what “‘Job-W: 









E 
Get Details of My Offer 
Clip coupon for FREE Auto Book. See how easily and 
tiekly you, too, can become a real Auto Expert. 
yout my life-time employment and consultation ser- 
vice, free to my students—about the 3 Big Outfits, 
the special Aviation Course, my money-back agree- 
ment and many other features you get. \ |» 
B. W. COOKE, Directing Engineer Y 
Chicago Motor Train Corp., D 12513 
De It 916 nnyside Ave. 


Sr a BOOK 
nul 

{ BS AS 8. W. COOKE, 
mss Dept. 1251 


> f of Directing Engineer 
Without cost or obligation to me 
other features. 


















































Chicago Motor Train. Corp. 
ys 1916 Sunnyside Ave. 
. | thi § 
| al send your Auto Book, giving details of 
“‘Job-Way’’ Training and PROOF of all your 








PREPARE FOR AN 


RT cAbiee 


thru the only art school operated 
asa ent of a large art or- 
ganization, who have actually pro- 
duced over a quarter million draw- 
ings for leading advertisers. Where 
else can you get so wide an experi- 
ence? Home study instruction. 
Write for illustrated book telling of 
our successful students. 


MEYER BOTH COMPANY 
Michigan Ave. at 20th St. Dept.35, Chicago, Ill. 
A definite program for getting ahead 


financially will be found on page four 
of this issue. 
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Must We All Wear Glasses? 


(Continued from page 31) 


slightly from time to time so that objects at 
different distances can be seen. 

Proof that this is so was obtained years ago 
by a popeyed scientist named Thomas Young, 
whose eyes had the advantage of sticking out 
so far that when one of them was turned in- 
ward toward his nose it was possible to get a 
semicircular metal fork, like a miniature 
pitchfork, in behind it to hold the back of the 
eyeball rigid. Another fork was then backed 
up against the eye in front, holding the eyeball 
tightly between the two. Had changes of focus 
between near objects and far been accompanied 
by shortening or lengthening of the eyeball, 
the clamped eye would have disclosed them. 
None were found. wr 

What really happens when the focusing 1s 
done is that muscles inside the eye pull against 
the edge of the lens like firemen on a rescue 
net. This flattens the lens and makes its focus 
longer. When the muscles relax the elastic 
lens springs back to its former shape, shorten- 
ing its focus. 


[HE ability of one’s eye lenses to do this 
quickly and accurately—the technical name 
for it is “‘accommodation”—is not only an 
essential for doing fine eye work without 
glasses, but it is probably the best of all 
measures of youth; not merely of youth in 
years, but of real vigor and “physiologic 
youth” of the body. Faces may be lifted or 
wrinkles cut out. Nothing will hide the tell- 
tale age marks in the eye’s focusing ability. 

The lenses of young people’s eyes are soft 
and elastic. The muscles that stretch them 
have an easy task. When the tension relaxes 
the lens thickens instantly. Age causes a slow 
hardening of these lenses. The muscles cannot 
change them so easily. That is why people 
who are old in years, or people whom disease or 
unhealthful living has made old before their 
time, have so much difficulty in focusing their 
eyes for different distances; a difficulty re- 
lieved in part by the modern invention of 
bifocal glasses. ; 

The practical difficulties with precise focus- 
ing which account for so many deficiencies of 
modern eyes begin with this matter of a 
tendency to focus too close or too far off. 


GOMETHING that many mothers do not 
know is that practically all young babies 
are far-sighted, like very old men; but for a 
different reason. When a baby is born the eye- 
ball usually has not made its full growth. It is 
still too short for its lens system, as though a 
camera maker had left the box of his camera 
an inch or two too short., A baby probably 
sees nothing clearly unless it is at least several 
feet away. As weeks pass the eyeball lengthens 
and the focus gradually comes to be normal, so 
that changes which the muscles make in the 
flatness or roundness of the lens are able to 
bring anything into focus. Then for the first 
time a baby sees clearly his own feet or hands. 

Sometimes this normal lengthening of the 
baby’s eyeball after birth goes too far and 
causes one of the eye troubles most feared by 
students of our national eyesight, the near- 
sightedness of school children. 

Another possible trouble with eye focus is 
displacement on one side or the other, like a 
camera the front of which is bent or pushed to 
one side. A spectacular instance is the recently 
reported case of Joseph Rockwitch, of East 
Rutherford, N. J., a carpenter whose eyes 
persuaded him to cut off his thumb. 

One day Rockwitch unaccountably missed a 
lath three times in succession with his hatchet. 
He went to the door for a breath of fresh air, 
came back and aimed another blow. This time 
the lath was still safe but an inch of his thumb 
was gone. A doctor sewed it on again and it 


grew fast, but the incident required inyestj. 
gation. : The trouble, Rockwitch’s oeylig 
found, was with his eyes. Now he belongs ty 
the spectacled brigade; his glasses bringing hi, 
eyes back to normal from their focusing point, 
few inches on one side. 


OST important of the defects of eye 
focus, because commonest among people 

of youth and early middle age, are the blurry; 
and indistinctness due to a third kind of 
defect, called astigmatism. Such eyes 
have a kind of combination of nearsightedness 
and farsightedness. They are farsighted ontyp 
opposite sides and nearsighted on the other tyo, 

This explains why astigmatism is tested with 
the familiar wagon-wheel chart, its black lings 
running in different directions across a ci 
like the spokes. To an astigmatic eye only one 
of these spokes, perhaps in one direction, pen. 
haps in another, will be sharply in focus. The 
one perpendicular to this one will be badly out 
of focus. The one that is in focus looks black 
because its image on the sensitive retina of the 
eye is a sharp one. All the others look gray 
because their images are blurred. 

Perhaps this blurring, which is what always 
happens when anything that you are trying 
to see is a little out of focus, might do little 
harm for most kinds of work, were it not that 
the eye is always trying to do its best. Its tiny 
nerves and muscles keep continually readjust- 
ing the lens in an impossible effort to get 
everything right. Furthermore, close concen- 
tration on fine eye work makes these muscles 
hold the lens and the entire eyeball for a long 
time at a definitefocus; something easy enough 
for the nerveless brass tubes and steel screws 
of a microscope, but exceedingly tiring for the 
mobile muscle fibers of the eye. 

This tensity required by a fixed focus is 
probably the chief cause of eyestrain. That is 
why your eyes seem rested if you can look 
away from your work once in a while, out of a 
distant window or at some other object re 
quiring no close focus and no fixed one. That 
is also the reason for the lessened strain and 
better productivity of the workers found in the 
English experiment, where everybody’s eyes 
had been adjusted by glasses so that the 
natural focus of each eye, when relaxed, was 
the same as the distance of the work. 

Undoubtedly such fixing of the distance of 
the work to suit the natural focus of the 
worker's relaxed eye, whether done by special 
glasses, as in the English experiment, or by 
adjusting the mutual positions of work and 
worker, would remove much of the eyestrain 
of somany modern jobs. Higher or lower 
chairs for desk workers, for example, are usually 
easy-to provide and are often useful. Also, it 
is often possible to give the overwilling focus- 
ing muscles rest by occasional changes of work 
during the day, shifting the necessary eye focus 
from near to far or allowing periods when no 
precise focus is necessary. Another procedure 
sometimes beneficial to the eyestrained indivi 
dual is eye gymnastics, exercises prescribed by 
the oculist to suit each individual's eyes and to 
train their muscles for the particular kind of 
work they need to do. 

But foremost of all the eyestrain remedies 
that science can suggest for factories, offices, or 
homes, is better light and more of it. 

Brighter lighting will not cure absolutely all 
the ills of everybody’s eyes. Oculists and 
glasses would still be necessary if everybody 
worked in open daylight and had it twenty- 
four hours a day. But if more attention were 


paid to plenty of light in offices, workrooms, - 


and rooms where people read type, fewer of us 
would be wearing glasses and the British sug- 
gestion of a pair of spectacles for every work- 
man would be only a remote possibility. 
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00 CLEARED 
“IN ONE DAY 


H. Adams of Ohio. Letter from Calif. 
5 sales in three months; New Jer- 
rofits in two months; Pa. $3000 profits in 

four months. Ira Shook $365 salesin one day. Bram 
bought outfit April 5and 7 more by August. Iwata 
bought one outfit and 10 more within a 
. J. R. Bert says “only thing I ever 
ught that equaled advertisement.” John 
Culp says: “‘Everything going lovely. 
Cris tte wrap all over town, 

It’s a good old world after all.’ 

~ . Kellog, ahead 
end = | second week. 























tail. Big profits 
either way. No 
town too small. 
Business is 
pleasant, fasci- 
nating and 
dignified. You 
4 2 manufacture 

H afood product 


WE START YOU IN BUSINESS 


secret formulas, raw material and equip» 
ment. Little capital required; no experience needed. 


Build a Business of Your Own 

imit to the sale of Crispettes. Everybody likes 
ee a delicious food confection. ‘Write for 
facts about a business that will make you independ- 
ent. Start now, in your own town. 


Profits $1000 a Month Easily Possible 


Send coupon for illustrated book of facts. “a 
It contains enthusiastic letters from 6 
others—shows their places of p= LONG- 
business, tells howandwhen 6” EAKINS CO. 
tostart, and all inform- -_ 147 High Strest 
ationneeded. Free. 

Clip coupon ~»™ Springfield, Ohio 
now. - —  Pleasesend Book of Facts at once. 


-~ 


WOMC. ...ccee idhpevebecesbsasodedeeseneaneees . 
Address. .....006 C6 CSNOCSESCO RE DOODCOR +000066 
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New Kind Of 
Can 


Uitsitsy 





‘72 A. Works Like Magic! 
AGENT: Ss At last! An automatic, simple little 


can opening machine for the home. 
Men and Women [This revolutionary invention in only 
make $6 to $12 [a few short months has banished old 
an hour, full or [can openers from over 100,000 kitch- 
spare time. Big, Jens. And no wonder! Imagine an 
worthwhile com- Jamazing, lifetime device that holds 
Missions on every [the can and cuts out the top leav- 
gale. Exclusive Jing can rim slick, smooth and clean. 
Territories. Send |Just turn a crank, that’s all. Ap- 
quick for FREE [proved by Good Housekeeping Inst., 
OUTFIT and [Modern Priscilla, etc. Write today for 
FREE TEST f|gpecial, introductory advertising offer. 

ii entral States Mfg. Co., Dept. A-842 








4500 Mary Ave., St. Louis, Mo. 
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$1260t0$34.00Year 


MEN—WOMEN—18 Up ,==couPpoN=-= 


¢ in Institute, 
STEADY WORK of = Dent, Kaze 
Paid Vacations ge crigpengangnns 
¢ tl : Rush_to FREE 
Common EDUCATION ,# off charge, list of U? 3 Govern- 
ol in- 
MALLY SUFFICIENT gt rent te ave FREE B2-page book 





sd describi salaries, hours, work, vaca- 
Mail Coupon oe” tion and ching full particulars on how 
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Lost Races Live Again 


(Continued from page 44) 


Christian time, year for year, day for day and- 
even hour for hour, was worked out only last 
year. 

Linking the Mayan and Christian calendars 
back to 600 B. c. with the possible error of 
about a month, Dr. Sylvanus G. Morley, of 
the Carnegie Institution of Washington, D. C., 
predicted in 1922 that the error could be elimi- 
nated by resorting to astronomy. 

His prediction came true. Dr. Herbert J. 
Spinden, professor of anthropology at Harvard 
University, by studying the phases of the 
planet Venus, which were used by the Mayas 
for time-fixing purposes, finally wound up the 
“Mayan Calendar Case”’ exactly sixty-three 
years after it was first propounded. 

But the detective of archeology does not 
always succeed in making a capture! 


FTER months of toil Cecil Firth, noted 
British Egyptologist in charge of excava- 
tions at Sakkara, Egypt, last May gained en- 
trance to the tomb in which it was supposed 
that King Zoser, builder of the famous “step” 
pyramid, was buried. He found a hollow cav- 
ern, in which King Zoser was conspicuous by 
his absence. Another Egyptologist two years 
ago found the tomb of Queen Hetepheres, 
mother of Cheops, builder of the great pyra- 
mid; but its sarcophagus was empty. 

But often, fortunately, the archeologist’s 
shrewd and patient work is crowned either 
with the discovery of tangible treasure or of a 
truth that increases the sum of man’s knowl- 
edge about himself and his fascinating past. 

Through the use of calendars in the form of 
tree rings, the secret of the age of Pueblo 
Bonito in Arizona was bared not long ago in 
one of the most delicately drawn schemes ever 
to delight the scientific world. 


THs was the question: How long ago did an 
Indian people live in the big, prehistoric 
apartment house in Arizona? Log supports 
found in the ruins gave Dr. Neil M. Judd, 
director of the National Geographical Society’s 
Pueblo Bonito expedition from 1921 to 1926, a 
brilliant idea. If he could match rings of the 
log cross-sections with other logs of known 
dating, he might fix the age! In collaboration 
with Dr. A. E. Douglass, another distinguished 
member of the same exploration party, he 
traced back the tree calendar through the old- 
est living trees, and then through the cross- 
sections of logs in modern pueblos which had 
been salvaged by the Indians from broken- 
down Spanish missions. The “investigation,” 
discouraging at times, stretched over a period 
of six years, but the time is now in sight when 
it at last may yield the exact year, some ten 
centuries ago, when the last of the Bonitans 
fled from their monumental communal home. 

In and out of books, on the stage and off, the 
detective speaks of “‘sifting the evidence.” 
When he does so, his meaning is, of course, 
figurative. But the archeologist literally sifts! 

More than 100,000 tons of sand and rock 
from the ruins at Pueblo Bonito were put 
through the sieve. Howard Carter, the Amer- 
ican archeologist, and Lord Carnarvon moved 
débris shovel by shovel for sixteen years before 
the ancient Egyptian tomb of Tut-ankh-Amen 
finally appeared in all its splendor! 

The archeological detectives put through 
screens mounds that once were Ur, one of the 
most important of the early Babylonian cities, 
and Nineveh, the renowned ancient capital of 
the Assyrian Empire, both well known to stu- 
dents of the Bible. Their labors were rewarded 
by dazzling collections of emeralds, gold beads, 
carved ivory, and coins. 

Talk about mystery and thrills! Is there a 
keener, finer thrill than that which comes 
with the solution of riddles from the earli- 
est past—riddles that have baffled the greatest 
intellects for centuries? 
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Is Your English 


a Handicap?r 
This Test Will Tell You 


MAKE THIS TEST NOW 
Correct answers shown tn panel below 
1. Would you write— 

r 





Between you and I rH) Between you and me 

I did it already or I have done it already 

Who shall I call or Whom shall I call 

It’s just as I said or It’s just like I said 

The river has over- or The river has over- 
flowed its banks flown its banks 

I would like to go or I should like to go 

I laid down to rest or I lay down to rest 

Divide it among or Divide it between 


the three the three 
The wind blows cold or The wind blows coldly 
You will find qnty ame or You will only find one 
2. How do you say— 
or 


evening ev-en-ing eve-ning 
ascertain as-cer-tain or as-cer-tain 
hospitable hos-pi-ta-ble or hos-pit-atle 
abdomen ab-do-men or ab-do-men 
mayoralty may-or-al-ty or may-or-al-ty 
amenable a-me-na-ble or a-men-able 
acclimate ac-cli-mate or ac-cli-mate 
a ro-found or ro-found 
neficiary fen-e-f-shee-ary or n-€-fish-ary 
culinary cul-i-na-ry or culi-na-ry 


3. Do you spell it— 
supercede or supersede repetition or repitition 
receive orrecieve separate or seperate 
repreive or reprieve acomodate or al 
ate 
donkeys or donkies trafficing or trafficking 
factories or factorys acsesible or accessible 











Thousands of persons make 
little mistakes in their every- 
day English and don’t know 
it. As a result of countless 
tests, Sherwin Cody found 
that the average person is 
only 61% efficient in the vital 
points of English. In a five- 
minute conversation, or in an 
average one-page letter, five 
to fifty errors will appear. 
Make the tests shown above 
now. See where you stand on 
these 30 simple questions. Sherwin Cody 





New Invention Improves Your English 
in 15 Minutes a Day 


Mr. Cody has specialized in English for the past 
twenty years. His wonderful self-correcting device 
is simple, fascinating, time-saving, and incomparably 
efficient. You can write the answers to 50 questions 
in 15 minutes and correct your work in 5 minutes 
more. You waste no time in going over the things 
you already know. Your efforts are automatically 
concentrated on the mis- - 
takes you are in the habit 
of making, and through 
constantly being shown Answers 
the right way you soon 1 
ag ~ rgd habit ya 
in place of the ‘incorrect 
habit. There is no tedious We Cane it sirendy 
copying. There is no heart- It’s just as I said 
breaking drudgery. The river has over- 
flowed its banks 


I should like to go 

I lay down to rest 

Divide it among the 
hree 


t 
The wind blows cold 
Book on English You will find only one 





Every time you talk, every 2 

i you write, you end pew 
what you are. our Eng- Ps 

lish reveals you as nothing — 
else can. When you use the may-or-al-ty 
wrong word, when you mis- a-me-na-ble 
pronounce a word, when ac-cli-mate 
you misspell a word, when an r 
you punctuate incorrectly, coll-nety 
when you use flat, ordinary 

words, you handicap your- 3 
self. Write for our new supersede 
Write Masterly English.” ane 
Merely mail the coupon and donkeys 

it will be sent by return factories 
mail. Learn how Sherwin a 
Cody’s new invention makes pn 
command of language easy trafficking 

to gain in 15 minutes a accessible 


day. Mail this coupon or a 
postal card AT ONCE. 


SHERWIN CODY SCHOOL of ENGLISH 
181 Searle Building Rochester, N. Y. 














SHERWIN CODY SCHOOL OF ENGLISH, 
181 Searle Building, Rochester, N. Y. 

Please send me at once your free book, “How to 
Speak and Write Masterly English.” 
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The only man who 
could talk to the 
Superintendent 


OON after I began studying,” a student 

wrote to us the other day, “we had a 
change in management at our plant. I cer- 
tainly was glad then that I had decided to 
study in my spare time. For, thanks to my 
I. C. S. course, I was the only man in the 
organization who could talk to the Superin- 
tendent in his own language. As a result, 
I was promoted over men who had been 
here from ten to twenty years. My salary 
has been increased 90 per cent in the last 
ten months.” 


HAT’S a true story of what just one I. C. S. stu- 

dent has done. There are thousands of others. 
Every mail brings letters from men and women tell- 
ing of promotions and increases in salary due directly 
to spare-time study. 


One hour a day, spent with the I. C. S. in the 
quiet of your own home, will prepare you for success 
in the work you like best. Yes, it will/ Put it up 
to us to prove it. 


Mail this Coupon To-day 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University” 
Box 7612-F, Scranton, Penna. 

Without cost or obligation, please send me a copy of 
your booklet, “Who Wins and Why,’’ and full particulars 
about the subject before which I have marked X: 

BUSINESS TRAINING COURSES 
Business Management Advertising 
Industrial Management , English 
Personnel Management Business Correspondence 
q Show Card and Sign 
Lettering 





raffic Management 
Accounting and C. P. 


Coaching Stenography and Typing 
Cost Accounting Civil Service 
Book keeping Railway Mail Clerk 


Common School Subjects 

Secretarial Work High School Subjects 

Spanish ( French Illustrating [] Cartooning 
TECHNICAL AND INDUSTRIAL COURSES 


Electrical Engincer [} Architect 

Electric Lighting [} Architects’ Blueprints 
Mechanical Engineer {| | Contractor and Builder 
Mechanical Draftsman [ } Architectural Draftsman 
Machine Shop Practice 


[ } Concrete Builder 
Railroad Positions 


-) Structural Engineer 
Gas Engine Operating [j]Chemistry (J Pharmacy 
Civil Engineer [] Mining [} Automobile Work 
Surveying and Mapping Airplane Engines 
Plumbing and Heating Agriculture and Poultry 
Steam Engineering [) Radio (_) Mathematics 


Salesmanship 









Street Address. 





TID, dis incinclines dibadincomedinengeaqncaniioneranbtes State.............. 





If you reside in Canada, send this conpon to the Interna- 
tional Correspondence Schools Canadian, Limited, Montreal 















Only 4 Motions used in playing this fascinating 
instrument. Our native Hawaiian Instructors 
teach you to master them quickly. Yictures 
show how. Everything explained clearly. 


Playin Half Hour Easy Lessons 

After vou get the Even if you don't 
four ¢asy motions know one note from 
you play harmonious another, the 52 
printed lessons and 
clear pictures make 
it easyto learnquick- 
nowleige needed, ly. Pay as you play. 


GIVEN _ s'st-ct tence ! 


HAWAIIAN GUITAR, Carrying Case 
and Playing t 


AT ONCE for attrac- 
A Value $18 to $20 


tive offer and easy terms. 
postcard will do. ACT! No extras-everything includ. 











OTHER i=-4 Banjo, Violin. Tiple, Tenor Guitar, Ukulele, 
COURSES} Banjo Ukulele. Under well-known instructors. 
FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc. 
Sth Floor, Woolworth Bidg., Dept24q New York, N.Y. 
Approved as mee School Under the Laws of the 








Here Are Correct Answers 


to Questions on Page 56 


1. The formless, foggy clouds known as 
“‘stratus”’ may float as high above sea level as 
$3,000 feet. Cumulus clouds, tl at look like 
masses of cotton wool, average from 4,500 to 
6,0C0 feet Ligh. Cirrus clouas, those isolated 
feathery white clouds, average 27,000 feet 
above the earth. 


2. The cyclone is a disk of air about 1,000 miles 
in diameter that revolves horizontally. The 
hurricane is a cyclone of smaller area with 
considerably greater vortical action, which 
makes it more destructive. The tornado is a 
revolving mass of air approximately 1,000 
yards in diameter, which because of its furious 
vortical motion is extremely destructive. 


3. When the air is clear and relatively low in 
moisture content, blades, of grass, stones, and 
other objects radiate their heat at night faster 
tlan heat is radiated to them by the surround- 
ing still air. The temperature of these objects 
therefore falls below freezing and the moisture 
in the air congeals into frost on the surfaces of 
the objects. 


4. Dust particles in the air scatter and diffuse 
light rays, but the effect is more pronounced on 
the violet, blue, green, and other colors than it 
is on red. Thus when the air is dry and no 
moisture forms to balance the effect of dust 
particles, the sky will look red at sundown, 
because the dust particles diffuse the other 
rays and let the red light from the clouds come 
through to your eyes. 


5. Rain is produced by the condensation of 
water vapor out of the atmosphere on the 
countless thousands of dust particles always 
floating in the air. This condensation can occur 
only when the air is cooled below the dew 
point. Warm, moist air cools as it. rises and 
expands. When the temperature drops below 
tke dew point rapidly enough, drops of water 
will form, heavy enough to fall as rain. 


6. When light strikes a transparent sphere 
such as a raindrop, part of it is reflected from 
the surface and the rest penetrates the surface 
and is refracted. The refraction spreads the 
light into its component colors, which you see 
in the form of a brilliant rainbow. 


7. The lines on a weather map are drawn 
through points where the atmospheric pres- 
sures are equal. They are called “‘isobars.”’ 
By studying them you can determine the air 
pressure at various parts of the earth surface, 
and also predict the probable direction of the 
wind. 


8. The barometer is an instrument that meas- 
ures atmospheric pressure. A _ steady rise 
usually indicates settled fair weather. A slow 
rise forecasts dry weather with plenty of wind, 
while a rapid rise indicates clear weather with 
high winds. A falling barometer indicates wet 
weather, and if the fall is rapid you may expect 
wet weather or high winds or both. 


9. Halos or rings around either the sun or 
moon are caused by the refraction of light by 
enormous numbers of tiny crystals of ice 
formed high in the upper air. 


10. A hygrometer is an instrument that de- 
termines the relative amount of water vapor 
contained in the air, or “relative humidity.” 
There are several varieties, the most common 
being the wet-and-dry-bulb type. Two ther- 
mometers are mounted side by side. The bulb 
of one is exposed to the air, while the other is 
covered with fabric kept wet with water from a 
vessel below. The evaporation of this water 
cools the fabric covered bulb more than the dry 
one, so that the thermometers read differently. 
Since the rate of evaporation depends on the 
amount of moisture already in the air, the 
difference in the reading determines the relative 
humidity. 
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ide to Build a Fireplace 


(Continued from page 81) 


danger and structural damage through un- 
equal settlement or movement between wood 
and masonry. In plastering a fireplace or 
chimney, metal lath is prescribed. ; 

If concrete or field stone is used in con- 
structing your fireplace, a greater thickness of 
walls is needed than with brick, which is first in 
ability to withstand heat. Concrete tends to 
crumble and stones crack with high tempera- 
ture. These difficulties are overcome to a de- 

by massive construction, which absorbs 
surplus heat and allows for interior surface 
wear. Where the allowable thickness of brick 
in a fireplace is eight inches, concrete should 
be twelve inches and stone or rubble masonry 
sixteen inches. Again, for the chimney above 
fireplace the flue lining may be cased with a 
single course of bricks laid flat, but concrete 
blocks should be thicker or contain metal rein- 
forcement. If the chimney is cast concrete it 
may be of one brick thickness but needs rein- 
forcement both vertically and horizontally. 


hy ese will make an effective hearth 
because of its mass and its insulation from 
excess heat by ashes. It is commonly used as 
a base for a top course of fancy bricks with a 
so-called trimmer arch of brick as the support 
below. It is feasible to have a reinforced con- 
crete slab, dispensing with arch and brick 
surface. The concrete top may be marked and 
colored in brick effect, color being added to 
the mortar. We must not forget to install an 
ash dump in the inner hearth, that is, a metal 
tip-up door that is opened with a poker and 
lets ashes fall into a pit below. Nor should 
we take it for granted that the chimney base is 
always what it should be. The concrete foun- 
dations should be at least a foot deep and a 
foot wider all around than the masonry above. 
If the chimney is outside the house, founda- 
tions must extend below the frost line. 

Your fireplace and your chimney are a unit, 

each so dependent on the other that all the 
smoky troubles below may be cured by fixing 
the exit above. A perfect fireplace will misbe- 
have if the chimney top is subjected to down 
draft by a high ridge or even an overhanging 
tree. The exit should be not less than three 
feet above a flat roof or two feet above any 
ridge or other roof summit. It is also inadvisa- 
ble to use any sort of chimney hood, especially 
a kind that reduces the flue area. Hoods of 
metal and terra cotta seem to be stylish at the 
present time, but the laws of Nature do not 
recognize style. 
The fireplace screen of course should be large 
enough to cover the entire opening. Otherwise 
sparks from a wood fire may fly into the room 
and cause serious damage. If the mantel is 
wood it is better to install it at least a foot 
above the opening. 


ROARING fire is hazardous in the average 
house. When long flames belch up the 
chimney from a mass of paper, excelsior, and 
kindling wood, they may ignite soot within the 
flue with a discharge of red-hot cinders on the 
roof. A shingle roof may catch fire, and aside 
from this danger the flue lining may crack 
from sudden excessive heat. The chimney 
should be cleaned every year or two. The 
modern way is to call up the vacuum cleaner 
man who comes around with a power machine, 
long hose, and ladders. He extracts the soot 
from all flues with neatness and dispatch. 

The Patent Office has plenty of inventions 
to increase the efficiency of fireplaces, but their 
ultimate value is doubtful. When a fireplace is 
perfected to the limit it remains a pleasant 
auxiliary in the battle against cold and not a 
substitute for a regular house-heating system. 
Give me an ordinary fireplace of enduring 
masonry, something that is very wasteful of 
fuel, but very comfortable and cheering in 
mildly cold weather. 
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FIRESIDE INDUSTRIES, 
Dept. 51-A, Adrian, Mich. 


Gentlemen: Send me free book and complete 
plan for making money. 
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idn’'t use Listerine... 
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don’t let a Col 
or Sore Thro; 


become seriou 


—gargle with Listeri 
full strength 


Kills germs in 15 seconds 


ORE throat is a warning to look out fg 
a cold—or worse. 

If you have the slightest indication q 
trouble, immediately use Listerine, fy 
strength, as a gargle. 

Millions have found that this simple ae 
checks the ordinary kind of sore thre 
promptly. Keeps it from becoming serious 
Moreover, they have proved that its s 
tematic use is excellent protection against 
having colds and sore throat at all. 

When you realize that Listerine kil 
even the virulent B. Typhosus (typhoid 
and M. Aureus (pus) germs in 15 second 
you can understand why it is so effecti 
against cold weather complaints which a 
caused by germs. 

Though Listerine is powerful you may 
use it full strength with entire safety in any 

' cavity of the body. The safe antiseptic it 
“GREAT!” -4 ®» ' deed—unchanged during 47 years. q 
men say. They’re wi LL oe "ise . Keep a bottle handy in home and at work 

ye age ae or one aaa _- and use it—especially after exposure 
Cyrenen. You will be Simei cold weather or germ-carrying crowds 1 
apne Ed ss : Pris: ' offices, railway trains, street cars or buses 
It may spare you a trying and costly sieg 
of illness. Lambert Pharmacal Company 

St. Louis, Mo., U. S. A. 








To escape a cold— 
rinse the hands with it 


Millions of colds start when germs, transferred from the 
hands to food, enter the mouth. Therefore, before every 
meal, rinse your hands with Listerine. This effectually 
destroys disease germs. They are killed before they can 
enter the body. This simple act may save you a nasty 
siege with a cold. And it is especially important for 
mothers to remember when preparing baby’s food. 
R. R. DONNELLEY & SONS CO., CHICAGO 








